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The request of the honorary local secretary 
was for a documented paper discussing recent 
advances in the direction indicated by the title 
and it was the intention of the writer to comply 
with a critical review of the literature over 
the last decade, including an extensive biblio- 
graphy. Unforeseen inroads on time have 
prevented this somewhat laborious task and it 
is proposed to offer instead a more general 
biochemical essay, concentrating attention on 
balance between calcium, magnesium and phos- 
phorus, with particular reference to endocrine 
control, in the hope that it will nevertheless 
prove of interest to’the practioner. 

As a tribute to Utrecht it should, however, 
be mentioned that if literature were extensively 
cited the name of Professor Sjollema would 
recur with almost monotonous frequency. He 
has been the pioneer of chemistry as applied 
to yeterinary science, 


INTRODUCTION. 


At the outset a mild protest is necessary 
against the common use of terms such as 
“ealcium deficiency,” “ magnesium deficiency,” 
and “ phosphorus deficiency ” to express physio- 
logical states more accurately described as 
“hypocalcaemia,” ‘“ hypomagnesaemia” and 
“ hypophosphataemia.” Loose usage in this 
direction is likely to cause confusion between 
low mineral-content in the food and low mineral 
content of the blood, and suggest, for instance, 
to the lay mind at least, that low blood minerals 

ean be corrected by increasing the mineral con- 
tent of the ration—a palpable fallacy; or that 
mineral deficiency can always be diagnosed by 
blood analysis—another fallacy. 


*Presented at the fifty-seventh Annual Con- 
gress of the National Veterinary Medical Asso- 
ciation of Great Britain and Ireland, Great 
Yarmouth, July 27th, 1939. 


Although the hypo-aemicec condition, or low 
level of a particular mineral in the blood, may 
be related to a corresponding deficiency of 
mineral in the food, or in the animal body as 
a whole, there is no necessary relationship at all, 
even in advanced cases of certain well-known 
mineral deficiency diseases. 

CALCIUM AND PHOSPHORUS 

For example, in osteofibrosis of the horse, a 
disease easily induced in six to twelve months, 
according to age, by feeding exclusively on 
bran, a ration very low in calcium and very 
high in phosphorus, skeletal changes may have 
advanced to the point at which fractures occur, 
without noteworthy alteration in blood level 
of either calcium or phosphorus, The disease 
cannot be diagnosed by blood analysis, although 
the deficiency of calcium in the food is known 
and the drain upon the skeleton is obvious, 
radiologically or clinically. X-ray pictures 
show the disappearance of caleium from the 
bones but there is no material hypocalcaemia. 
A small supplement of chalk, supplying calcium 
only, is sufficient to pack the minerals back into 
the skeleton with great rapidity but again with- 
out material alteration of blood calcium. 

On the other hand, if the fation be made 
adequate in calcium but deficient in phosphorus 
the blood picture of any animal reacts rapidly. 
Lowered inorganic phosphate is detectable even 
after a few weeks and the figure falls to extra- 
ordinarily low levels long before definite 
clinical symptoms are manifested, In aphos- 
phorosis of the bovine (the “styfsiekte” of 
South Africa), a true osteomalacia from a histo- 
logical point of view, the inorganic phosphate 
may fall to one-fifth the normal value and 
may even reach this low level when the 
deficiency of phosphorus is only sufficient to 
cause retarded growth and reduced fertility 
without specific signs of osteomalacia at all. 
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What happens to the mineral balance of the 
blood if an animal is fed upon a ration low in 
both these elements? Much depends upon the 
species of animal and its age, particularly 
upon the stage of development of the skeleton. 
With lambs, kids and calves there is the usual 
rapid fall of inorganic phosphate in the blood 
but only a slow uncertain fall in caleium which 
may or may not be accompanied by clinical 
manifestations of hypocalcaemia and for which 
the explanation is not necessarily the mere 
shortage of calcium but also involves consider- 
ation of endocrine factors. With the adult 
bovine, however, the fall in calcium may be 
negligible. If a two-year-old heifer is fed on 
such a ration plasma phosphate falls rapidly as 
usual, but plasma calcium tends to be arrested 
at a definite lower physiological limit. After 
a year or so, when the animal is well on the 
way to osteomalacia, the inorganic phosphorus 
may have fallen from 5 mg. per cent. (milli- 
grammes per 100 e¢.c.) to 1 mg. per cent., 
whereas the plasma calcium may have fallen 
only from 10 mg. per cent. to 8 mg. per cent. 
—a fall of 80 per cent in one case but only 20 
per cent. in the other. This “ physiologically 
low’ but not “ pathologically diagnostic” level 
of blood calcium may be retained throughout 
another year and still be shown when more 
than half the skeleton is gone and death from 
extreme osteomalacia ensues. 

Contrast this with the behaviour of a cow 
abundantly fed on both caleium and_ phos- 
phorus, with practically normal blood levels of 
both elements shortly before calving, yet 
developing milk fever within a few hours, with 
dramatic fall of plasma calcium from 10 mg. 
per cent, to 3 mg. per cent. and lesser fall of 
plasma phosphate. Remedy this condition by 
the nervous stimulation of udder inflation with- 
out altering the ration, and the cow proceeds 
to maintain a normal level of blood calcium 
despite the enormously increased demands for 
that element imposed by high secretion in the 
milk, 

The reason for this varying behaviour is, of 
course, now well known. The level of plasma 
calcium is under the influence of a rigorous 
physiological controlling mechanism, whereas 
the level of plasma phosphate is not. It is true 
that on normal dietaries the level of inorganic 
phosphate of the blood tends to remain at a 
fairly constant level but there is no rigorous 
endocrine control, arbitrary fluctuations are 
considerable, and fall is almost unrestricted 
under conditions of dietary deficiency. While 
the skeleton is rapidly parting with both 
ealcium and phosphorus on a diet deficient in 
both the blood level of the former is maintained 
fairly near the normal level, while that of the 
latter is not. If, of course, the skeleton is 


breaking down because of calcium deficiency 





associated with high dietary phosphorus there 
is no fall of plasma phosphate and, as in the 
case of equine osteofibrosis, the level of both 
elements does not deviate materially from 
normal. 


The generally accepted physiological mechan- 
isms for control of plasma calcium are the 
parathyroid glands operating in conjunction 
with the autonomic nervous system in the 
region of the carotid sinus and glomus (Hering 
and Heymans), and drawing on _ skeletal 
reserves of calcium when absorption of calcium 
from the alimentary tract is insufficient; but 
other endocrine glands, notably the anterior 
lobe of the pituitary, also play an important 
part. 


MAGNESIUM 


For the element magnesium there is also 
some definite nervous endocrine’ control, 
although the mechanism is less clearly under- 
stood. The main evidence (Cannavd and 
others) suggests the anterior lobe of the 
pituitary, although interaction with other 
glands, including the pineal and the para- 
thyroids probably occurs. Injection of anterior 
pituitary extract has been recorded as increas- 
ing the blood magnesium in dogs, rabbits, cats 
and man, although this has not yet been con- 
firmed for the bovine subject. Conversely, fall 
of blood magnesium followed by death has been 
recorded after X-ray destruction of — the 
pituitary (Cannavd and Beninato). Pineal 
extract is said (Fiandaca) to abolish the mag- 
nesium elevating effect of subsequently 
administered anterior pituitary extract. Sub- 
normal values for blood magnesium have been 
reported in human parathyroidism but experi- 


‘mental parathyroidectomy has not produced 


hypomagnesaemia. 


Nutritional requirements of magnesium are 
very low and if we discount the explanation of 
Huffman for “ milk tetany ” in calves, no natur- 
ally occurring magnesium deficiency disease has 
been reported in animals. Magnesium deficiency 
has, however, been produced in rats and dogs 
on specially prepared synthetic diets exceed- 
ingly low in magnesium, the main symptoms 
being vasodilatation, cardiac arhythmia, hyper- 
irritability and convulsions, Serum magnesium 
values fall but tend to rise temporarily after a 
convulsive attack, presumably at the expense of 
skeletal reserves, Death usually supervenes after 
one or two convulsive attacks. If deficient rats 
are allowed to recover by supplementing with 
magnesium and then put back on to the deficient 
diet, the tendency is to develop a_ state of 
chronic malnutrition without convulsive attacks 
—presumably associated with chronic hypo- 
magnesaemia. 
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According to Greenberg, lesions in the mesen- 
cephalon or the pons are detectable in mag- 
nesium-deficient animals. According to Moore, 
calves on a magnesium-low diet showed 
deposition of calcium salts in the yellow elastic 
fibres of the endocardium, aorta and Jarger 
arteries, but it seems doubtful whether the sole 
cause was dietary deficiency of magnesium. 

The main point of interest, however, from a 
veterinary point of view is that just as hypo- 
caleaemia can appear in the bovine (and other 
animals, including ovine and equine) on diets 
high in calcium, so hypomagnesaemia can 
appear on diets adequate in magnesium. Indeed, 
the magnesium content of grass and most cattle 
foods is so high in relation to real minimum 
requirements that there can be no question of 
dietary deficiency in the ordinary sense of the 
term in hypomagnesaemic tetany (lactation 
tetany or grass tetany) of farm animals. The 
dubious stemming of seasonal fall of plasma 
magnesium by feeding additional easily avail- 
able magnesium compounds should be_ inter- 
preted, when it appears to occur, as a sort of 
“flushing effect,” rather than as meeting an 
existing deficiency, 

The primary disturbance in hypomagnesaemic 
tetany is regarded as dysfunction of the physio- 
logical mechanisms controlling the level of blood 
magnesium, although the exciting cause is not 
usually parturition as in the case of the 
physiologically parallel hypocalecaemiec condition 
commonly manifested as milk fever. Indeed, 
the stimulus of parturition usually has the effect 
of raising rather than lowering blood mag- 
nesium, although notable exceptions occur, par- 
ticularly if the animal has a previous history 
of lactation tetany (Weybridge data). 

In the hypocalcaemic condition the fall of 
blood calcium is sudden and the rise on recovery 
rapid. The fall of blood magnesium in hypo- 
magnesaemic tetany may also be sudden in both 
cattle and sheep, with fairly rapid return to 
normal after recovery from convulsive attack 
but in the commoner bovine manifestation (grass 
tetany) a slow fall occurs over several days or 
weeks before a presumably sharper second fall 
preceding a convulsive attack, and the return 
to normal after recovery may be equally slow. 
Unlike the simple hypocalcaemic condition, 
uncomplicated hypomagnesaemia is not usually 
accompanied by hypophosphataemia unless the 
plasma calcium is also well below normal. 

It may be added that cases of bovine hypo- 
caleaemia remote from calving date also occur, 
in which clinical symptoms of atypical milk 
fever are preceded by slow fall of blood calcium 
over many weeks, followed by sharper fall and, 
on recovery; equally slow return to normal. 
Some cases of depressed calcium level show no 
specific clinical symptoms and hypocalcaemia 
would pass undetected except by blood analysis. 
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One cow under recent observation in the 
N.I.R.D, herd at Shinfield, at a time remote 
from calving, showed a serum calcium of 
6 mg. per cent., with normal magnesium, for 
several weeks until disposed of as an 
uneconomic animal on grounds of ailing and 
progressive unthriftiness. 

The case of comparatively slow fall of blood 
magnesium over days or weeks, with latent 
tetany easily precipitated in convulsive form by 
a variety of exciting causes, is the type most 
familiar to practitioners but a type of seasonal 
hypomagnesaemia is also common in which the 
fall of blood magnesium occurs very slowly over 
several months and the animal seems to gain 
time to readjust its neuro-muscular responses 
in such a way that no clinical symptoms, nor 
alteration in physical condition or general 
health, are shown at all. The upward return 
to normal summer values is equally gradual and 
the fact that the animal has passed through a 
hypomagnesaemic phase, with blood values as 
low as those commonly encountered in acute 
convulsive tetany, would never be detected 
except by random blood analyses. 

Artificial Change of Blood Ca and Mg. 
Before considering newer views on “milk fever” 
and “grass tetany” in more detail, something 
may be said on the effect of experimentally 
varying the levels of calcium and magnesium 
in the blood stream. 

Common normal values are about 10 mg. per 
cent, Ca and about 2°3 mg. per cent. Mg, t.e., 
a ratio of about 4 or 5 to 1. In milk 
fever the calcium value is commonly halved 
and the magnesium somewhat raised, giving ¢ 
ratio of about 2 to 1, In grass tetany the 
magnesium value is commonly about one-third 
normal and the calcium somewhat reduced, 
giving a ratio of about 10 to 1 or 14 to 1 

If in the normal bovine the calcium figure 
be doubled or trebled,by intravenous injection 
of a calcium salt the magnesium value remains 
unchanged and no particular symptoms are 
shown, although the ratio now simulates that 
of grass tetany, Apparently absolute values, 
quite as much as “ratio” or “ balance,” control 
neuromuscular responses. The artificially high 
ealcium value falls very rapidly by distribution 
from the blood stream into the tissues, 
approaches normal in an hour or so and is back 
to the original level in six to eight hours, The 
period of markedly raised calcium is very brief 
—somewhat longer if the calcium be given as 
borogluconate in more massive subcutgneous 
doses, 

On injection of a magnesium salt the same 
sort of thing occurs, except that symptoms of 
narcosis may he shown if the dose is high. 
There is no change of blood calcium and the 
artificially raised magnesium level rapidly 
returns to normal by distribution over the 


“ 
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tissues, The period of elevated magnesium is 
very brief—again lengthened if more massive 
doses are given by the subcutaneous route. No 
symptoms are noticeable if the normal value is 
momentarily doubled or trebled by intravenous 
injection, but above that reduced response to 
stimuli may be observed and at a level of about 
16 mg. per cent., or about seven times the 
normal value, complete temporary anaesthesia 
supervenes. The anaesthesia may be prolonged 
by successive subcutaneous injections of massive 
doses since the blood value is thereby main- 
tained at a high level, but there is danger of 
exitus. 

If sodium oxalate be cautiously injected 
intravenously so as to reduce ionised calcium 
of the blood stream, leaving magnesium 
unchanged, the general effect is to reduce sen- 
sitivity to mechanical stimuli, induce paresis of 
the extremities, muscle twitchings and increased 
respiration. If an injection of a magnesium salt 
follows the oxalate at short interval the effect 
is to heighten the narcosis. In certain experi- 
ments of Sjollema on calves only a few days 
old, narcosis with moderate intravenous injec- 
tions of magnesium chloride or sulphate was 
only induced after preliminary injection of 
oxalate to reduce the level of plasma calcium. 

There is no known method of experimentally 
reducing the level of blood magnesium in the 
bovine, other than possible trial with massive 
doses of the gonadotropic hormone of the 
anterior pituitary along the lines of the experi- 
ments of Cannavd on laboratory animals, but 
if it could be suddenly effected increased ner- 
vous hyperirritability would presumably ensue. 
The effect, however, would presumably depend 
upon the real level of reduced blood magnesium 
rather than on its ratio to normal calcium, 
since alteration of ratio by elevating the calcium 
does not induce tetany, A normal blood mag- 
nesium with artificially reduced calcium would 
appear to simulate certain of the features of 
milk fever, although an artificially raised 
calcium with normal magnesium does not 
stimulate the features of grass tetany. 

It is interesting to note in passing that along 
with the reduced calcium in milk fever the 
magnesium may be raised so definitely that 
Kloubock even advanced a theory of “ mag- 


nesium narcosis” to explain the comatose 
condition, 
MILK FEVER 
The well-known hypothesis of “ temporary 


hypofunction of the parathyroids” advanced 
by Dryerre and Greig in 1925 and supported 
by the contemporaneous demonstration of 


hypocalcaemia by Little and Wright, seems to 
have held the field in England almost to this 
day, although considerably modified in Holland 
by the views of Sjollema and Seekles from 
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about 1927 onwards, in which dysfunction of 
more than one endocrine organ, and associated 
disturbance of equilibrium of the sympathetic 
nervous system were predicated. The outlook 
reached by Sjollema by 1933 in regard both to 
hypocalcaemic and to hypomagnesaemic con- 
ditions, is given in his comprehensive article, 
“ Stoffwechselstérungen des Rifides ” (Acta, Vet. 
Neerlandica, Vol. 1, No. 2), a publication which 
has not received the attention it deserves in 
other countries. The Dutch article of Seekles 
in 1987 (Tiidschr. v. Diergeneeskunde, 64, 866) 
substituted temporary hyperfunction of the 
anterior pituitary for hypofunction of the para- 
thyroids and explained the complete syndrome 
of milk fever, including the frequently associ- 
ated variations in blood sugar and _ mild 
acetonaemia, as due to a lack of balance 
between the various hormones secreted around 
the time of parturition. 


Although milk fever is not specifically dis- 
cussed by H. D. Kay in his review article on 
“Mammary Activity” (Science Progress, 
January, 1939), his general discussion of hor- 
monal control lends colour to the views of 
Sjollema and Seekles, and present knowledge 
of the inter-relationships of the ductless glands 
makes it probable that almost the whole 
“nervous-endocrine system” is involved. 

Crude extracts of the anterior pituitary 
gland possess many hormonal activities, some 
of which may be separated by suitable fraction- 
ation methods. There is, for example, the 
fraction called “ prolactin” which not only 
stimulates lactation but which causes a marked 
increase in weight of the crop glands of the 
pigeon, This can be further fractioned into a 
portion which stimulates the crop gland but is 
not associated with true lactogenic activity, and 


, a fraction which has no crop-gland power but 


is strongly lactogenic. There is a “thyrotropic” 
fraction which stimulates the growth of the 
thyroid in immature animals, a “ glycotropic” 
fraction which prevents the hypoglycaemic 
effect of insulin, a “ diabetogenic” fraction 
which induces the symptoms of diabetes in 
normal dogs, and several other fractions, The 
oestrone secreted by the ovary controls the 
growth rate of the mammary gland but is 
inactive in this connection after extirpation of 
the pituitary and there is evidence, from 
implantation of pituitaries with and without 
previous injections of oestrone, that the ovarian 
hormone acts indirectly by inducing the pro- 
duction of a “ mammary-glandgrowth-stimu- 
lating * hormone by the pituitary. Normal milk 
secretion depends not only on the presence of 
an intact pituitary but also on the adequate 
functioning of the thyroid and parathyroid 
glands. The thyrotropic hormone, or thyroxine 
itself, increases milk secretion of cows in 
declining lactation but not in cows at the height 
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of lactation, when the production of thyro- 
tropic hormone is at a maximum and the 
animal is on the verge of a hyperthyroid state. 
Oestrone, on the other hand, inhibits lactation. 

In regard to the initiation of lactation at 
least two factors are concerned, one which 
removes the inhibitory effect of the oestrogenic 
hormones and the other an excitory internal 
secretion of the anterior lobe of the pituitary. 
Certain work suggests that the mechanical dis- 
tension of the uterus may be a contributory 
factor in the prevention of lactation before 
parturition, and that although lactation is not 
dependent upon suckling further liberation of 
lactegenic hormone is induced as a nervous 
reflex by the mechanical stimulation of the 
teats. 

As Kay puts it, “the dairy cow is the 
creature of her pituitary and cannot rise above 
the functional efficiency of this gland.” 

When it is added that, according to Eggs, 
injection of the thyrotropic hormone may cause 
a fall in serum calcium, from 11 mg, per cent. 
to 53 mg. per cent. in the case of one of his 
experimental guinea-pigs, that injection of the 
gonadotropic hormone, according to Cannavd, 
causes a rise in blood magnesium, and that the 
glycotropic and ketogenic hormones influence 
the carbohydrate-fat metabolism, the familiar 
biochemical picture of milk fever begins to 
emerge from the anterior pituitary—the hypo- 
caleaemia, usually associated with definite 
hypermagnesaemia, the frequent hyper- 
zlycaemia, and the transient acetonaemia which 
occurs in such a large proportion of milk fever 
cases at a level usually escaping clinical notice. 
The clinical picture arises, according to 
Sjollema, from a failure of the sympathetic and 
parasympathetic nervous systems to respond 
adequately to stimuli and work in harmony 
under reduced concentration of calcium ions, 

Since certain aspects of pituitary function are 
known to fluctuate around oestrus, increase 
during pregnancy, rise to a maximum during 
lactation and sink during non-pregnant dry 
periods, the occurrence of ‘atypical milk 
fever” at periods remote from actual par- 
turition may find a similar explanation in tem- 
porary dysfunctions of an idiosyncratic gland 
from a variety of unknown causes. 

Milk fever in the semi-wild cow bred under 
ranching conditions from stock of low milk 
yield is a rare phenomenon, but with the 
modern dairy cow, with its genetic strain for 
high lactation and associated hyperactive 
anterior pituitary, the act of apparently normal 
parturition often induces a biochemical syn- 
drome carrying the animal to the verge of that 
shown in clinical milk fever—so that for every 
clinical case there are several more which just 
escape the pathological exaggeration of a 
physiological happening. | Hypophosphataemia 
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may be very marked around the hour of 
delivery, the blood caleium tends to fall slightly 
in late pregnancy and after parturition may 
sink to 7 mg. per cent. without clinical symp- 
toms, while the blood magnesium fluctuates, 
usually in an upward direction. In the course 
of one to four days this mineral imbalance 
settles down to its normal equilibrium, some- 
times with an intervening compensatory swing 
in the opposite direction, e.g., the calcium may 
swing from 10 mg. per cent. to 8 mg. per cent. 
and overswing to 11 mg. per cent. before 
steadying again at 10 mg, per cent. 

If the post-parturient fall of blood calcium 
is still sharper, as a result of imbalanced secre- 
tion of the various pituitary hormones, ganglia 
of the nervous system become involved and the 
clinical picture of milk fever supervenes. If 
the parathyroids fail to respond by reversing the 
fall with sufficient rapidity the initial slight 
hyperirritability passes over into coma and the 
animal is caught in a “vicious cycle” from 
which it may not recover. If calcium is 
injected, in amount trifling in comparison with 
the enormous easily available skeletal reserves 
(at the disposal of the parathyroids), in such 
a way as to effect a temporary artificial rise in 
blood calcium, the nervous mechanisms in the 
carotid sinus and great arteries (alleged to be 
sensitive to low calcium) are stimulated, 
autonomie tone is restored, the parathyroids 
given another chance to reassert control, and the 
anterior pituitary to behave itself with regard to 
the proper admixture of the various hormones it 
secretes, The artificial elevation of blood 
calcium is very brief (an hour or two in the 
normal animal) but rapid  reassertion of 
natural physiological control, often in a matter 
of minutes, prevents fall to the former hypo- 
calcaemic level, although the true normal value 
may not be reached for some days—sometimes 
with a compensatory overswing, as noticeable in 
some of the earlier pest-recovery values found 
by Dryerre and Grieg. 

A similar effect may be induced by injection 
of parathyroid extract; temporary elevation of 
blood calcium, presumably by abstraction from 
the skeletal reservoir, is followed by restoration 
of autonomic tone and reassertion of authority 
by the normal physiological mechanisms for 
control of blood calcium. Again, time is the 
essence of the contract. 

The effect of udder inflation is presumably 
due to nervous reflex action induced by pres- 
sure; that it is not due to economy in calcium 
from damming back the milk flow is indicated 
by the facts that the alveoli may be full of 
milk already, that the action is often very 
rapid, and that injection of air into the sub- 
cutaneous tissues of the neck is occasionally 
sufficient to achieve the same purpose. Indeed 
R. F. Montgomerie reported recovery in a 
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stallion suffering from transit tetany, as follow- 
ing inflation of subcutaneous tissues. The 
observation that cows susceptible to milk fever, 
but milked right up to parturition, are more 
likely rather than less likely to escape recur- 
rence of attack, is against any idea that calcium 
drain, as such, is an important factor; as is 
also the fact that cows suffering from osteo- 
porosis as a result of low calcium rations are 
no more likely to contract milk fever than those 
receiving superabundance of mineral supplement. 
One of the cows in the records of Becker, Neal 
and Shealy, averaged 6,338 lb. of milk in eleven 
consecutive lactations and then broke her pelvis 
in three places as a result of depletion of bone 
on a calcium-low ration, but she did not show 
any sign of milk fever. 


Temporary “disturbance of nervous endo- 
erine equilibrium and disproportionate secretion 
of anterior pituitary hormones,” as precipitating 
cause of milk fever, remains the most attractive 
aetiological hypothesis at present. Relapses 
may be speculatively explained as a_ second 
indiscretion on the part of an anterior pituitary 
fatigued in adjusting itself to the demands 
imposed by new lactation. 


BovInE HYPOMAGNESAEMIA AND HYPOMAGNESAEMIC 
TETANY 


The terms “lactation tetany” and “ grass 
tetany’ are misnomers in the sense that there 
is no obligatory association with lactation or 
with grass. The “physiological status” may occur 
in stali-fed cows in winter or even in young 
bull calves on a predominantly milk diet— 
although it is more than possible that the 
common form of “ milk tetany” in calves is an 
entirely independent condition in which low 
blood magnesium is an accidental concomitant. 


It is true that in Holland the greatest clinical 
incidence of neuromuscular hyperirritability, as 
observed by practitioners, occurs at the time of 
turning out from winter stalls to spring grass 
but because of the exigencies of milk and cheese 
production in Holland this also happens to 
coincide with a “labile period” in the sexual 
life of the cow when she is sensitive to adverse 
influences of any sort. 


It is true that in England more clinical cases 
oecur over March, April and May than in all 
the other months of the year put together and 
that this period coincides with the flush of 
spring and early summer grass, but it is also 
true that there tends to be a recrudescence in 
autumn and that cases can occur at any time of 
the year even under stall conditions. Clinical 
attacks have been observed on Christmas Day 
in cows kept entirely indoors on concentrates 
and hay but they are the exceptions deviating 
from the general “seasonal grazing rule” and 
only serve to warn against the idea that a 
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“specific factor in young grass” is necessarily 
the cause of the disorder. 

From a biochemical point of view, however, 
wide-spread hypomagnesaemia, with normal 
blood calcium, may be found in mid-winter 
when grass growth is at a standstill, amongst 
gravid cows out all the year round and in good 
condition, although restricted to hay carried 
into the fields as only supplement to grazing. 
Occasionally a heifer or young male shows the 
same phenomenon, but data in this direction 
are scanty. There need be no symptoms of 
nervous hyperirritability whatever, even when 
the plasma magnesium is down to levels com- 
monly found in acute convulsive tetany, and the 
low winter values may rise gradually to normal 
summer values right through the period of 
rapid growth of grass without a single clinical 
manifestation unless some very drastic pre- 
cipitating cause upsets the unusual Ca/M¢g ionic 
equilibrium to which the animals have success 
fully readjusted themselves. A common 
“drastic precipitant” is parturition at a time 
when the plasma magnesium is still low. The 
*“ downward parturient swing ” of blood calcium, 
so common after normal calvings in over- 
civilised cows, and vacillation of blood mag- 
nesium, may be pathologically exaggerated to a 
dual hypocaleaemic-hypomagnesaemic _ state 
manifested clinically in any form from 
“atypical milk fever” to “ convulsive tetany.” 
The slight nervous hyperirritability so common 
in the early stages of ordinary milk fever may 
lead to convulsions instead of to coma. 


The point is that this occurred on a large 
seale in 1937 in cows which would, without 
reasonable statistical doubt, have escaped the 
clinical syndrome entirely but for the coinci- 
dence in time between parturition and low 


. Seasonal plasma magnesium, j.c., if they had 


calved two months later (as they did in 1936 
and 1938 and 1939) no suspicion of any disorder 
would have been aroused in the mind of the 
attendant veterinary practitioner. 


In cases of this type the ordinary calcium 
injection for milk fever is usually effective for 
the simple reason that if the calcium-regulating 
mechanism regains control the low magnesium 
is of less consequence because the animals have 
previously adjusted themselves to it, A _ simil- 
taneous injection of magnesium, however, is all 
to the good in cases of threatened convulsions. 
even if only on pharmacological grounds. 


The sort of biochemical picture to be expected 
in this type of case is 10 mg. Ca and around 
1 mg. Mg for some months before calving, 
figures such as 3 mg. Ca and 0°6 mg. Mg at the 
time of attack, a normal recovery value for 
Ca but with the previous low Mg of about 1 mg. 
slowly climbing back to normal summer value 
of about 2°33 mg. over a period of several 
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months, just at it would have done if there had 
been no clinical attack. 


That there is some sort of inter-relation 
between the physiological mechanisms which 
regulate the blood levels of calcium and mag- 
nesium and that the anterior pituitary plays a 
part in both, can hardly be doubted. Neverthe- 
less, a great measure of independence is mani- 
fested. In the “seasonal hypomagnesaemia 
without clinical symptoms” (recorded by 
Allcroft and Green) blood calcium need not be 
affected at all. Clinically acute hypo- 
magnesaemic tetany can occur with very rapid 
fall of blood magnesium, even to less than one 
fifth its normal value and after recovery (mag- 
nesium injection) return to normal within a 
few days without material alteration of calcium 
throughout—indeed, in occasional cases, with a 
slight elevation of calcium to about 11 mg. per 
cent. On the other hand, the common type of 
case shows definite moderate concomitant fall 
of calcium—from 10 mg. down to about 7 mg. 
In the cases best known to the practitioner, 
occurring at the time of rapid growth of pasture 
or after turning cows out from stalls to grass, 
the usual picture is a preliminary fall of blood 
magnesium over hours, days, or weeks, with 
latent tetany generally recognisable as nervous 
hyperirritability, but with no necessary change 
of blood calcium. Rough handling, a fright, 
sudden change of atmospheric temperature or 
undue disturbance of any kind, may then pre- 
cipitate a sharper fall of magnesium, down even 
to one-tenth the normal value in extreme cases, 
accompanied by a moderate fall in calcium, The 
calcium may even fall to levels characteristic 
of milk fever but the disorder is clinically 
diagnosed as lactation tetany, partly because 
parturition has not been the precipitating cause 
and partly because the tetany induced by fall in 
magnesium over-rides the coma which would 
follow low calcium, 

Nevertheless the treatment for milk fever, 
calcium injection alone, is often effective in such 
eases, restoration of calcium control being 
followed by automatic readjustment to the 
“latent tetany level” of magnesium which some 
animals seem to be able to tolerate. A _ simil- 
taneous magnesium injection, by alleviating the 
nervous hyperirritability, assists recovery and 
in some cases is absolutely necessary. The 
type of case in which a_ sudden fall 
of blood magnesium without material fall of 
calcium is manifested by acute tetany does not 
seem to respond to calcium but may show 
spectacular response to injection of magnesium 
sulphate, followed by rapid reassertion of 
normal physiological control, This is presum- 
ably the kind of case Dryerre (the first to follow 
up the Dutch work in this country and to 
establish the hypomagnesaemic character of the 
equivalent English disorder) had in mind when 
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he designed his magnesium lactate injection 
with omission of calcium. 

In practice, however, since the veterinary 
surgeon cannot always distinguish which bio- 
chemical variation he is dealing with, it is best 
to use combined calcium and magnesium 
therapy. The unwanted ion appears to do no 
harm and in any case is rapidly distributed over 
the tissues so that any effect is evanescent. 
Indeed, in Holland, the “ Sjollema injection,” 
i.e., mixed chlorides of calcium and magnesium, 
is almost invariably given, quite indifferently 
for “milk fever” and “grass tetany” on the 
grounds that a _ balanced injection reduces 
cardiac arhythmia. Since the chloride ion, in 
combination with the calcium ion, may induce 
local tissue necrosis, the injection is given 
intravenously with a special type of needle 
(double, or short single) and a technique avoid- 
ing accidental subcutaneous delivery. In this 
country subcutaneous injections with calcium 
borogluconate and magnesium sulphate are 
preferred, at different sites because of incom- 
patibility of calcium and sulphate ions (for- 
mation of relatively insoluble calcium sulphate). 

Results of therapeutic treatment are generally 
excellent all over Holland and in some prac- 
tices in England, notably in Hereford, where 
Mr. J. R. Barker has had so much experience 
of the varieties of clinical manifestation of 
hypocalcaemic-hypomagnesaemic states that he 
can, in nine cases out of ten, forecast the results 
of blood analysis with almost uncanny accuracy. 
Barker's therapeutic results are almost as 
good as those of one Dutch practitioner who gets 
200 cases of grass tetany a year with 100 per 
cent. recoveries. G. Webster, of Lancaster, has 
also generally had favourable responses but in 
some practices magnesium therapy seems to be 
less effective and relapses are more frequent, 

In this connection much seems to depend upon 
the rate of fall of blood magnesium prior to 
clinical attack. It is naturally difficult to get 
a sufficient series of pre-clinical blood samples, 
since the practitioner is not called in until the 
animal is visibly affected, but the following four 
main types seem to be distinguishable :— 

(a) Fall of blood magnesitim rapid; interval 


between latent tetany and convulsive attack 
short. Response to magnesium — therapy 


spectacular and permanent, 

(b) Fall of magnesium slower; mild latent 
tetany presumably demonstrable for some weeks 
before precipitation of the first convulsive 
attack, which prompts the calling in of the 
practitioner. Immediate response to therapy 
often satisfactory but with tendency to revert 
to the latent tetany phase from which another 
attack may be precipated by a variety of causes. 
This type may succumb during an acute con- 
vulsive attack but frequently passes through 
several slight attacks, making good spontaneous 


Cc 
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recoveries with blood magnesium slowly climb- 
ing back to normal in jerky fashion over several 
weeks. 

(c) Fall of blood magnesium so slow, over 
months, that the neuro-muscular system has 
time to adjust its responses to the gradually 
changing Ca/Mg balance. No latent tetany at 
all and no convulsive attacks or other clinical 
manifestations, unless a fresh factor, such as 
parturition, induces an entirely new imbalance. 

(d) Fall of blood magnesium associated with 
fall of calcium within a few weeks of par- 
turition. This “ mixed disorder,” atypical milk 
fever or atypical tetany, seems to respond to 
ealcium therapy with or without magnesium 
therapy. 

With regard to etiology, there is little doubt 
that the underlying cause is inherent in the 
animal itself and associated with imperfectly 
co-ordinated endocrine function. The physio- 
logical data of the Italian workers, mentioned 
earlier, suggest a misfit between anterior 
pituitary and pineal glands but the whole field 
badly needs further investigation. 

As already mentioned, there is some sort of 
correlation between physiological control of Ca 
and Mg blood levels. There is no doubt that in 
many cases of typical milk fever the plasma 
magnesium is doubled as the plasma calcium is 
halved—cases up to 6 mg. per cent. Mg have 
been observed in Mr. Messervy's practice in 
Jersey. There is no doubt that in most cases 
of tetany, falling magnesium brings lesser fall 
of calcium In its train, although the magnesium 
change has to be fairly rapid to have this effect. 

But what is the cause of the endocrine 
dysfunction in hypomagnesaemic tetany? Once 
the “labile state” is induced, a host of minor 
disturbances can precipitate the clinical con- 
dition, but what induces the “ labile state”? 

In the case of the physiologically analogous 
“milk fever,” occurring as it does at a time 
when a physiologically labile state is obvious, 
the mind has become accustomed to dodging 
the fundamental issue and there is a tendency 
to be satisfied with phrases such as “ individual 
idiosyncrasy,” ‘inherent individual weakness,” 
“the modern dairy cow a pathological animal ” 
and the like, The practitioner seems mainly 
worried by the fact that the disorder grows 
more protean in its manifestations and that 
“milk fever seems to be less easily curable than 
it used to be.” 

To some extent we have to look at “ hypo- 
magnesaemic tetany ” in the same light, however 
repugnant that may be to the enquiring mind. 
It may be largely individual and there is prob- 
ably a genetic factor, The disorder is unknown 


amongst the low grade stock on poor mineral- 
deficient pastures in ranching countries such as 
South Africa (where it could not escape detec- 
tion by the veterinary service) although well 
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known amongst the better class of stock on the 
superior pastures of New Zealand. Grading up 
of stock combined with modern pasture manage- 
ment, particularly the use of nitrogenous fer- 
tiliser, has been associated with increased 
incidence in Holland, where the prevalence since 
1927 has been pronounced. Such improved 
pastures are rich in protein, high in potassium 
and in nitrate at periods of rapid growth, and 
although these components are not regarded as 
the primary cause of tetany they are considered 
to be the “last straw that breaks the back ” of 
cows already in a “ physiologically labile state ” 
because of “nervous endocrine imbalance” or 
“anterior pituitary overstrain.” 

In England the occurrence of  hypo- 
magnesaemic tetany sometimes seems to be 
associated with particular farms and not with 
others. Some observers, notably F. Blakemore, 
are very definite on this particular point and 
predicate a “ positive causative factor in the 
grass of affected farms.” The attempt to 
incriminate manganese failed. J. R. Barker, on 
the other hand, on the basis of extensive experi- 
ence over a long period of time in the same 
practice, is of opinion that incidence is not 
localised—cases crop up indiscriminately and 
outbreaks may occur on farms previously free 
from the disease for many years. 

Since the disorder has now been recorded 
from nearly every county in England local farm 
factors, where they exist, are not confined to 
particular soil types or geographical formations, 
but are found on chalk, clay, sand, peat and 
loam, Nor have they been reliably identified 
with any particular botanical flora; they occur 
on poor rough pastures, on good natural pas- 
tures, and on pastures specially seeded and 
heavily manured for maximum production of 
the best edible grasses. 

Since constitution of herd and type of hus- 
bandry tend to remain fairly constant on par- 
ticular farms, more than one cause, including 
genetic susceptibility, is generally in operation 
at the same time and it is difficult to disentangle 
specitic factors by any means short of long- 
range experiments in which progeny from one 
farm are interchanged with progeny from 
another, Such an experiment is contemplated in 
connection with an existing herd in Kent, upon 
which observations have now been in progress 
for two or three years. 

In Holland outbreaks of foot-and-mouth 
disease have been followed by increased inci- 
dence of a type responding very poorly to thera- 
peutic treatment. In England it has been 
observed that comparatively localised infections 
such as contagious abortion cause no change in 
blood magnesium but that when most of the 
organs are involved, as in the case of advanced 
generalised tuberculosis, there may be a distinct 
lowering of blood magnesium—almost as if the 
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physiological controlling mechanism were some- 
what affected, Such cases, however, are not 
necessarily more susceptible to convulsive 
attacks, 

Sheep suffering from pregnancy toxaemia but 
recovering after lambing have occasionally been 
found to show very sudden changes in blood 
magnesium (variations of 100 per cent. either 
way within four days), particularly if hypo- 
calcaemia has been shown at the time of lamb- 
ing. Quite definite but not striking temporary 
hypomagnesaemia associated with hypo- 
calcaemia has been observed in “transit tetany” 
of Welsh moorland ponies, disappearing within 
a few days. There seems little doubt that if 
blood samples had been procured in the Hyde 
Park cases of transit tetany in sheep, examined 
by Professor Wright a few years ago, both 
hypocalcaemia and hypomagnesaemia would 
have been detected—the symptoms and history 
warrant the deduction. 

A curious feature of the incidence of bovine 
tetany in England is that there are “grass 
tetany years” and years in which the incidence 
throughout the country is almost negligible. 
The same holds for ‘‘ seasonal variation of blood 
magnesium without symptoms.” On the same 
farm with the same animals a group of cows 
(out all the year round) showed much more 
pronounced variation in 1937-38 than in 1938-39, 
with minima and maxima in different months. 
Are a high proportion of our English cows so 
“temperamentally labile” that they react to 
weather? On the same farm there was some 
evidence to suggest that the mere shelter from 
adverse weather provided by a belt of trees 
in one paddock and not in another, influenced 
the level of seasonal hypomagnesaemia, 

Sometimes the association seems to be with 
climatic variations encouraging sudden flushes 
of grass growth and periodic stuffing of the 
rumen. Is there a rumenal reflex stimulation 
or a “ nutritional surfeit factor ” which upsets a 
delicate endocrine balance in “ labile” animals? 
Or are there mildly toxic factors in lush grass, 
especially on certain farms? Or do nutritional 
factors which stimulate milk flow, as fresh 
young grass is supposed to do, induce hormonic 
imbalance in a functionally imperfect anterior 
pituitary? 

So many factors seem to play a part that 
much further observation is required to dis- 
entangle them. No single specific factor, over- 
riding others, has been successfully incriminated 
as causative agent in hypomagnesaemic tetany 
at any period of the sexual cycle, any more than 
any one single factor has been incriminated as 
creating susceptibility to the hypocalcaemic 
coma of milk fever at the time of parturition. 

Summary 

A general biochemical essay concentrating 

attention on the balance in the blood between 
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‘alcium, magnesium and phosphorus, with par- 
ticular reference to endocrine control. The 
correlation between hypocalcaemia, hypomag- 
nesaemia and hypophosphataemia, and nutri- 
tional deficiency of the three elements concerned 
is discussed in the light of knowledge of physio- 
logical mechanisms for controlling blood level. 

Hypocalcaemice coma (milk fever) is explained 
as a nervous endocrine disturbance in which 
hyperfunction of the anterior pituitary plays the 
most important part, rather than hypofunction 
of the parathyroids. Hypomagnesaemic tetany 
(grass tetany) receives a similar explanation, 
also with incrimination of the anterior pituitary. 
The mixed hypocalcaemic-hypomagnesaemic dis- 
order is also discussed. 


. 


The morning of Thursday, July 27th, was 
devoted to the discussion of the foregoing paper, 
Major E. S. JAMES, B.V.Sc., M.R.C.V.S., D.V.S.M., 
presiding over a large attendance at the Town 
Hall, Great Yarmouth. 

The CHAIRMAN, having welcomed Dr. Green, 
pointed out that the paper had been circulated 
to the members of the Association, and called 
on the first of the openers of the discussion, 
Dr. Drvyerre. 

DISCUSSION 

Professor H. DryerRrRE (Edinburgh): There is 
so much of interest in Dr. Green’s paper that I 
should have been happier had there been an 
hour or more for me to discuss it, but as I am 
limited to 20 minutes, I shall have to confine my 
observations to those points upon which I do not 
entirely agree. It must be understood, there- 
fore, that if my remarks are mostly critical, this 
is entirely due to the time at my disposal pre- 
venting my dwelling upon the many valuable 
points in this communication. I shall use Dr. 
Green’s paper as my fext and shall dwell upon 
the different points in the sequence in which 
they arise. 

On page 3, Dr. Green states that there is not 
necessarily any relationship between the mineral 
content of an animal’s foodstuff and the chemical 
blood picture, but whilst this may be admitted, | 
have evidence showing that variations in the 
diet can be reflected in the blood of the animal. 
Together with my colleagues in Edinburgh, I am 
following the course of an experiment in the 
feeding of ponies which are being rationed on 
diets of bran, oats and corn. In these diets there 
is a sufficiency of calcium, but the amount of 
phosphorus in one of them is five times that of 
the calcium. Modifications have been made in 
the diet of the different groups of animals so as 
to vary this CaP ratio and I show you here 
curves which indicate that those animals 
receiving the widest ratio have the lowest blood 
-alcium figures. You will observe that there is a 
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reciprocal relationship between the blood cal- 
cium and the proportion of phosphorus in the 
ration. In other words, the greater the excess of 
phosphorus over calcium in the diet, the lower 
is the blood calcium content. I question also the 
justification for using the expression “ physio- 
logically low” in referring to the blood calcium 
content of a heifer which had remained con- 
sistently at a level of 8 mg. per 100 c.c., and in 
which more than half its skeleton had gone! I 
consider that such a continued hypocalcaemia 
in a heifer is symptomatic of a_ pathological 
condition, 

On page 3 of Dr. Green’s paper, it is stated 
that the level of the blood phosphorus is not 
under a controlling mechanism. I cannot accept 
this statement. According to Tweedy, McNamara 
and others, it has been shown that one of the 
functions of the parathyroid glands is_ to 
stimulate the kidney to excrete phosphorus, and 
thus there seems to be a controlling mechanism 
which no doubt in its own sphere is equally 
efficient with that controlling the calcium 
metabolism. 

Dr. Green, on page 
regarding the metabolism of 
there is a definite “ nervous endocrine 
and the regulating organs in the body are 
variously stated as the anterior lobe of the 
pituitary, the pineal gland, the parathyroid 
glands and the autonomic nervous system. What 
a pot-pourri of possibilities! And where does 
this lead us? Nowhere. “ Nervous-endocrine ” 
control is the blessed Mesopotamia of the bio- 
logical chemist. In its most generous interpreta- 
tion it simply means the animal organism, Other- 
wise expressed, the mineral metabolism of an 
animal is controlled by the co-ordinated effects 
of all its tissues. I think I am right in stating 
that there is no satisfactory evidence to show 
that the pineal gland possesses any physiological 
functions in controlling mineral metabolism, 
although there are indications that it has some 
regulation over the production of sexual pre- 
cocity. Mention of the pituitary brings me to 
my main criticism. It is true that, as Dr. Green 
has remarked, this paper is speculative and pro- 
vocative so as to stimulate discussion, but I feel 
that Dr. Green has not sufficient justification to 
introduce such varied and varying functions on 
the part of the pituitary glands as he claims. It 
is the case that the soubriquet of the “ leader of 
the endocrine orchestra” has been applied to 
this gland, but if one were going to accept the 
properties attributed to it by Dr. Green, it must 
be not only the leader of an orchestra but also 
of a jazz band and a military band as well! 

Some contradictory statements also appear 
which scarcely lend support to the highly 
speculative hypothesis introduced. On page 5, 


3, makes the assertion 
magnesium that 
” control; 


Dr. Green quotes the paper of Seekles in which 
Seckles states that the 


cause of milk fever is 
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primarily due to a hyperfunctioning of the 
anterior pituitary and that this explains the 
frequently associated hypoglycaemia and mild 
acetonaemia. On the same page the work of 
Eggs and Cannavo is referred to in which the 
former found a fall in serum calcium in one of 
his experimental guinea-pigs as a result of an 
injection of thyreotrophic hormone. Apart from 
the questionability of quoting the results obtained 
from one guinea-pig and trying to apply this to 
the bovine species Dr. Green goes on to state 
that Cannavo found that the gonadotrophic 
hormone causes a rise in blood magnesium, and 
that the glycotrophic and ketogenic hormones 
influence the carbohydrate-fat metabolism. He 
then continues that the familiar biochemical 
picture of milk fever begins to emerge from the 
anterior pituitary. And what is it? Hypo- 
calcaemia, hypermagnesaemia and_ frequent 
hyperglycaemia, and yet on the same page in the 
previous column Seekles is quoted as stating 
that there is a hypoglycaemia in milk fever. 
Further, if it be accepted that over-activity of 
the anterior pituitary is the cause of milk fever, 
then it is hardly consistent “ speculatively” to 
relate relapses in this condition to under- 
activity of the pituitary as is stated on page 6. 
With regard to magnesium metabolism, some 
time ago I conducted experiments in order to 
follow the course of metabolism of this element. 
Using two sheep I studied their magnesium 
metabolism and found that over a period of 
several months they were in a _ positive mag- 
nesium balance. On one occasion I administered 
to these sheep 5 grammes of magnesium sulphate 
by drench. The dose was so calculated that it 
would have no purging effect, and actual 
observation showed that this amount of mag- 
nesium sulphate made no difference to either the 
consistency or amount of faeces excreted. It was 
interesting to observe that following this oral 
administration these sheep were in a negative 
magnesium balance for two or three days. There 
was no difference in their blood calcium figures. 
The same sheep at a later date were given onc 
dose of magnesium sulphate administered sub- 
cutaneously, and on this occasion they exhibited 
a positive magnesium balance coincident with a 
fall in the blood magnesium level lasting over a 
day or more. These experiments were conducted 
towards trying to get some explanation as to the 
cause of the seasonal fall in blood magnesium 
observed in animals. Coincidentally observations 
were made in two herds of pedigree Ayrshire 
dairy cows. These herds were stall fed in the 
winter and put out to pasture in May. I show 
you these curves illustrating the sudden drop in 
blood magnesium after the animals were put out 
to grass, and you will observe the equally sudden 
recovery shortly afterwards. While it is true, as 
Dr. Green states in his paper, that lactation 
tetany may occur at almost any time of the year, 
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there is admittedly a large incidence of it at the 
commencement of the grazing season. It has been 
conjectured that it is due to the richness of the 
new grass, the effect of which acts as some toxin 
and so reduces the blood magnesium content. It 
is difficult to assess what this deleterious sub- 
stance may be, but in view of the fact that these 
occurrences usually take place on rich pasture, it 
is at least excusable to suspect that the factor 
might be a high protein or high nitrate content. 
Nitrates can be reduced by certain organisms to 
nitrites and this may occur in the rumen. Within 
the past few weeks I[ have carried through a 
tentative experiment on some sheep to see if the 
administration of nitrites would produce any 
alteration in the blood magnesium level. Two 
sheep were used for the experiment and two 
were used as controls, and the magnesium, cal- 
cium and haemoglobin of the blood were deter- 
mined in each. After three days’ dosing with 
sodium nitrite, the two treated sheep showed a 
fall in blood magnesium, one to the extent of 
11 per cent. and the other 6 per cent., while the 
controls showed no change. None of the other 
constituents of the blood showed any alteration. 
I must stress that as there were only two animals 
and only one experiment, these results are of no 
statistical significance, and they are merely 
pointers suggesting a possible fruitful source of 
investigation. I submit them with due reserve, 
but I am continuing further observations along 
these lines. 

It is difficult to accept Dr. Green’s statement 
on page 6 that the effect of udder inflation is due 
to nervous reflex action induced by pressure, 
and that it is not due to economy in calcium by 
damming back the milk flow. There is experi- 
mental evidence to support the assumption that 
the inflation of the udder may actually re- 
introduce into the blood stream calcium which 
is concentrated in the mammary tissue for the 
production of milk. Hayden and Sholl have 
shown that after inflating the udder of a 
lactating cow, lactose appeared in the blood. As 
lactose is a specific product of mammary gland 
activity, it must have come from these glands, 
and in view of the fact that milk contains cal- 
cium in a concentration ten times that found in 
blood, it is not surprising to learn that pressure 
applied to the mammary gland is followed by a 
rise in the calcium in circulation in the body 
fluids. Dr. Green, in support of his assumption 
that the increased calcium in the blood follow- 
ing mammary inflation is due merely to a ner- 
vous reflex action, quotes the case of a stallion 
suffering from transit tetany having been cured 
by inflation of its subcutaneous tissues. I cannot 
see how this case supports his hypothesis, in 
view of the fact that as no blood figures are 
given one cannot assume that such a procedure 
produced its effect by increasing the blood 
calcium in the stallion. I suggest that such a 
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recovery might easily have been due to the sub- 
cutaneous inflation giving rise to a sensory 
stimulus which would reflexly give a vasocon- 
strictor response and this could lead to increased 
circulation in the brain and thus restore the 
co-ordination of the motor centres which pre- 
viously may have been disorganised, 

There is much interesting matter in this paper, 
of a non-controversial nature, which I should 
have liked to discuss at length, but as I have 
taken up my allotted time and there are other 
speakers to follow, I must close. 

The second opener of the discussion was Mr. 
W. L. LITTLE, F.R.c.v.s. (Reading), who said: 
First I should like to thank our Local Honorary 
Secretary for giving me an opportunity of dis- 
cussing this interesting paper. Our thanks are 
also due to Dr. Green for preparing a paper 
which is so full of facts and data that I[—a 
practitioner—find very difficult to discuss even 
after reading it several times. 

The paper shows what an enormous amount 
of work has been done upon this subject in the 
last few years, but I regret that more has not 
been done upon similar conditions in sheep and 
hope that at some time canine diseases of a 
similar nature will be investigated. 

When practising in this town, before the last 
war, with the late Mr. Wm. Shipley, we used to 
get a number of milk fever cases; these caused 
me worry because although we could generally 
cure them I did not know the cause of the 
disease. One day I asked Shipley what he 
thought was the cause and those of you who 
knew him can imagine him running his hand 
through his hair and saying, “I don’t know, set 
about it and find out.” Well, from that time I 
have always been very interested in the disease, 
and when on active service in Italy—during a 
slack time—I was reading an account of 
Macallum’s experiments with parathyroidectom- 
ised dogs and was struck by the similarity of 
these dogs when in tetany and a cow with milk 
fever. As the dogs were relieved by Ca 
injections I thought probably a lack of calcium 
might be the cause of milk fever, knowing how 
important this mineral is to milking cows. 

lt was not until 1924 that I was able to 
persuade Dr. Wright to make calcium deter- 
minations upon the blood from cases of milk 
fever, and he found, as we have reported, a 
decided drop in the blood calcium. 

At that time I was inclined to think that we 
had another deficiency disease to deal with, 
especially as there seemed to be a good deal of 
clinical evidence to back up the supposition, 
but from the evidence we now have it seems 
the cause is to be found in the endocrine glands; 
at the same time I am inclined to think that the 
severe strain put upon these glands during a 
cow’s first five or six years of life and the fact 
that a large number are fed upon a diet which 
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does not contain sufficient Ca or in which, if 
the Ca is sufficient the phosphorus is in excess, 
is a predisposing factor by causing fatigue of 
the pituitary and parathyroid glands. 

I should like to ask Dr. Green if an excess of 
phosphorus in the diet does, in his opinion, have 
any effect upon the absorption of Ca from the 
bowel? 

Dr. Green calls “ milk fever” hypocalcaemic 
coma—does he mean by that, that all cases of 
milk fever go into coma? Or is it done to 
differentiate from the so-called “ grass tetany ”? 
Because in my opinion milk fever is a tetany— 
the animal passing into coma if the tetany is not 
relieved, and it may be that cases of so-called 
grass tetany which are relieved and sometimes 
cured by Ca injections are really atypical milk 
fever cases. 

Injections of magnesium help grass tetany and 
milk fever also when the animal is in con- 
vulsions. 

Dr. Green asks, “Do English cows react to 
weather?” I have always found that one gets a 
crop of cases of milk fever after a change of 
weather—either hot to cold or cold to hot; this 
is due probably to a number of cows having, 
after calving, latent tetany which develops into 
tetany or milk fever with the change of weather. 

I once had to treat seven cases of milk fever 
in a sale yard on one day—these animals had 
just had a long train journey and were fresh 
calved; they all recovered and went through 
the sale the next day. 

Dr. Green states that milk fever is said to be 
“less easily curable than before.” That is not 
my experience: 40 years ago they nearly all 
died; later, when liquids were injected into the 
milk sinuses the percentage of recoveries 
increased and again increased when _ inflation 
with air or oxygen was adopted, and now with 
Ca injections when given intravenously the 
recovery is very rapid and deaths are few. 

In my practice milk fever is not so prevalent 
as it was some years ago, and I have attributed 
this to the liming of pastures—a great deal of 
which has been done in the last few years. On 
certain farms this has been quite noticeable. 

In one part of his paper Dr. Green speaks cf 
diets for cows being “high in Ca” and 
“adequate in Mg”—was this’ intentional? 
Because a diet may be high in Ca but still not 
adequate for high-yielding cows who are giving 
in every three gallons of milk roughly one ounce 
of lime. 

The Ca/P ratio of a diet may also be wrong. 
I should like to ask Dr. Green if any examina- 
tion of the skeletons of cows which have died 
of milk fever or of heavy-milking cows of six 
to seven years old have been made, and if an 
animal has had to draw upon its skeleton re- 
serves for Ca for any length of time, does it 
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become more difficult to obtain the longer the 
drain goes on? 

Dr. Green has shown that a gradual drop in 
the blood Mg may not produce symptoms and 
records the case of one cow with a low blood 
Ca which did not show symptoms of milk fever. 
Can this be explained by the fact that the drop 
was gradual and the animal’s mechanism had 
accommodated itself to the change? Any 
sudden change of temperature, a_ railway 
journey or sudden increase in the milk yield 
may have precipitated milk fever. 

Mr. J. R. BARKER, M.R.C.V.S., D.V.n. (Hereford), 
the third opener of the discussion, said: I would 
like to congratulate Dr. Green, on behalf of 
those present here to-day, on producing such an 
interesting and controversial paper. I desire to 
thank him personally for all the assistance that 
he has given to me in a series of cases and 
which [| can say would have been absolutely 
impossible of resolution had it not been for his 
willing co-operation, 

I propose to deal entirely with the clinical 
side, leaving alone the much _ over-discussed 
pituitary. I find that it is possible to take the 
life history of the bovine and get quite a lot of 
information as to the condition of the blood 
plasma with regard to calcium and magnesium. 
If we take the hypomagnesaemic tetany in calves, 
this is a condition which rarely occurs in the 
animal husbandry practised in Herefordshire, 
but where on occasions it does occur it depends 
whether the animal husbandry has been altered 
to suit the farmer. Once they have had a death 
the condition is apparent and measures can be 
taken to prevent it in calves by improving the 
diet. I have found that after adolescence hypo- 


magnesaemic and hypocalcaemic tetany are 
entirely confined to the female. After treatment 
with subcutaneous injections of magnesium 


sulphate, irrespective of whether these depress 
the magnesium level or not, the animals 
recovered, 

Then one passes along to the first parturition 
and post-parturition troubles; these are not so 
frequently found either in the parturition or the 
puerperium or afterwards, but when a_ bovine 
is found to be affected with these conditions it is 
most likely to be an acetonaemia—an aceto- 
naemia linked up with a low blood sugar—and 
the subcutaneous injection of glucose will give 
one a good percentage of recoveries. 

Passing on to the second pregnancy, there is 
an increased number of acetonaemic cases 
occurring subsequent to parturition, but never a 
milk fever case. 

As to the third pregnancy, I have not known 
of a case of milk fever until then. As to the 
range of conditions, one will find that very fre- 
quently one gets a low calcium, a hypocalcaemia 
which might be linked up with any of the range 
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of magnesaemic conditions. These three con- 
ditions can definitely be differentiated clinically. 
In such a series of experiments as Dr. Green 
and I have carried out one becomes able to 
prognosticate from the behaviour of the animal 
what the subsequent biochemical findings will 
be. That leads to an idea as to what the therapy 
should be and it is rather wonderful that sub- 
stitution therapy should be so successful; I think 
one could now get a_ better percentage of 
recoveries and fewer failures by such therapy. 

Thus one goes along taking the life history; 
if one deals with the individual history of any 
cow, from parturition forward to the anoestrous 
period, one finds, from the series of cases from 
which we have taken blood samples, that once 
the anoestrous period is reached there is always 
a low magnesium—not the period of the year 
but the period of the life history is the criterion, 
which extends from the time behind calving to 
the onset of the first oestrus after calving. That 
again leads to successful therapy. You get a 
cessation of symptoms by magnesium therapy. 

Passing through oestrus, dioestrus on to 
successful pregnancy, during which the condi- 
tions are repeated again whether one calls them 
lactation tetany, milk fever or atypical milk 
fever, again the animals give one a good per- 
centage of recoveries if one uses substitution 
therapy. That seems to be the clinical picture 
from the information I have been able to derive 
from a series of cases numbering about 450. 

If there is any particular point in which I 
disagree with Dr, Green it is a technical one 
that has regard to the prevention of milk fever. 

Professor J. A. NICHOLSON, Pu.D., M.A., M.R.C.V.S. 
(Veterinary College of Ireland), the last to 
“open” the discussion, said: Dr. Green has 
certainly provided much material for discussion 
and it is impossible for me in the time available 
to deal with all the points that have been raised. 
Some have been already discussed by other 
speakers and Dr. Dryerre has referred particu- 
larly to milk fever, so I will confine my remarks 
to one or two observations concerning the 
anterior lobe of the pituitary and _ lactation 
tetany. 

Dr. Green suggests that lactation tetany is 
primarily due to some aberration on the part of 
the anterior lobe of the pituitary but I agree 
with Dr. Dryerre that there is little justification 
for incriminating the ductless glands in such a 
wholesale manner. In the first place, removal 
of the anterior lobe of the pituitary is not 
followed by any marked disturbance of mineral 
metabolism and to suggest from the result of the 
injection of a crude extract of the gland into a 
guinea-pig that it has an effect on blood mag- 
nesium is, I submit, entirely unwarranted. 
Further, it is difficult to believe that the anterior 
lobe of the pituitary is so unstable a body that 
it is affected by such external factors as the 
weather. Dr. Green, I think, will have to pro- 
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duce far more evidence before we can accept 
that there is a definite connection between the 
anterior lobe of the pituitary and the aetiology 
of lactation tetany. 

Up to the present, although admittedly there 
are still many gaps to be filled, the evidence so 
far obtained points to some toxic factor—using 
the term in its widest sense—as being the under- 
lying cause of lactation tetany. What this factor 
or factors may be has yet to be determined. In 
this connection it may not be without  signi- 
ficance that abnormal quantities of manganese 
have been found in the pasture on many farms 
on which lactation tetany commonly occurs and 
the administration of manganese chloride to 
experimental animals will lower the level of the 
blood magnesium. In this case, however, much 
larger doses of manganese than the animal would 
eat in the normal course of events must be given 
before any effect is produced, and what the 
significance of these findings may be is not yet 
clear. 

It has been known for many years that there 
there is often a fall in the blood magnesium level 
when cows are first turned out to pasture in the 
spring which returns to the more usual value 
as the summer advances. Such cows need not 
necessarily suffer from lactation tetany but pre- 
sumably they are more susceptible to it. 
Although cases have been reported in which a 
low blood magnesium was the only change noted 
in the mineral composition of the blood yet by 
far the greater number of animals do not show 
any symptoms of the disease until there is also a 
fall in the blood calcium level and I cannot help 
thinking that this is the factor which precipitates 
an acute attack. Dr. Green cannot altogether 
disregard the careful work of Blakemore and 
Stewart, who reached the conclusion — that 
lactation tetany was limited to certain districts 
and even to certain farms in those districts. My 
experience in Ireland, as far as it goes, supports 
their findings. ’ 

In conclusion, it seems to me to be more 
reasonable to seek for some toxic factor as being 
the underlying cause of lactation tetany than, 
with our present knowledge of their activities, 
vaguely to incriminate the ductless glands. 


GENERAL DISCUSSION 


Mr. F, BLakEMorE (Cambridge), said that he 
desired, at the outset, to say that thanks should 
be accorded to Dr. Green for contributing such a 
controversial paper, as a controversial paper 
excited the best discussion. 

There was very little to add to what had 
already been said, but there were a few points 
he wished to make. In the first place, entire 
agreement was expressed with Dr. Green in: the 
suggestion that lactation tetany is not a deficiency 
disease. In support of that belief, it might be 
said that in Norfolk, there are stretches of 
country, some of them quite extensive, which 
are deficient in magnesium, and yet in those 
districts there is a peculiar absence of lactation 
tetany. 
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The question of the involvement of the endo- 
crine system had been discussed at some length. 
It was not intended to go into it again, but it 
would seem that instead of being primarily a 
disease of any ductless gland, lactation tetany 
arose as a result of the failure of the regulating 
mechanism to control an organism which is in a 
State of disturbed metabolism. ° 

As regards the grass factor, experience with 
Mr. Stewart, of Moredun, showed that the 
disease in Lincolnshire is limited to certain 
farms and certain districts. That difference in 
the distribution of the disease, it was thought, 
must be due to some peculiarity of the herbage 
in those areas. It might be a toxic factor in the 
widest sense of the term, or it might perhaps 
be a question of the quickness with which the 
herbage grew. In the affected districts, the 
grasses were of poor quality, whereas in the 
non-affected areas they were all better types. 
In New Zealand, on the other hand, lactation 
tetany occurred most frequently on farms where 
the grasses were good, for example, on rye 
pastures, and it was difficult to correlate the 
evidence trom different parts of the world. 

The suggestion that the disease may be due to 
some hereditary defect was an admission of 
weakness. In many diseases of unknown 
aetiology there was a tendency to make such 
claims and almost invariably they were later 
disproved. 

Dr. James Stewart (Moredun Institute) said 
that there were a few points in Dr. Green’s 
paper on which’ further’ information. was 
required. It was so full of speculation that it 
was difficult to ascertain whether even the 
practical suggestions were based on Dr. Green’s 
own experience. This was especially true in the 
paragraph concerning magnesium therapy in 
cases of lactation tetany. On page 8 it was said, 
“In this connection much seems to depend upon 
the rate of fall of blood magnesium prior to 
clinical attack .... four main types seem to 
be distinguishable.” It was desirable to know 
whether this was again supposition or whether 
it was based on the results of blood analysis 
carried out at Dr. Green’s laboratory. It had 
been the experience of several practitioners, who 
had been sending blood samples to Moredun 
Institute, that therapy by injection or dosing of 
magnesium salts had not been too successful. 
Certainly even 50 per cent. success had not been 
obtained whereas Dr. Green had recounted that 
in Holland a practitioner may get 100 per, cent. 
success. Moreover it must be remembered that 
many cases recover without any kind of treat- 
ment. He himself remembered vividly an animal 
which had had three or four attacks of tetany 
within three hours recovering completely with- 
out treatment. Might it not be than many of the 
eases which had recovered after magnesium 
injection would have recovered without such 
treatment? 

Another point to which he thought it was 
desirable to call Dr. Green’s attention was the 
lack of experimental data for the apparent 
correlation of the aetiology of the two diseases, 
milk fever and lactation tetany. Certainly no 
evidence was available to incriminate’ the 
pituitary in either disease. Milk fever occurred 
in practically every dairy herd in the kingdom 
—exceptional was the farmer who escaped— 
but in only a comparatively few herds did 
lactation tetany occur. It was indeed strange if 
an aberration of the physiological mechanism of 
one organ was responsible for both conditions 
that there should be such a marked difference 
in the distribution of the two diseases through- 
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out the country. In opposition to the views of 
Dr. Green he believed that all available data 
pointed to a geographical distribution of lacta- 
tion tetany. The distribution might not be con- 
fined to only one county or district but actually 
to one farm in a district and perhaps not only 
to one farm but even to one field on that farm as 
would appear from the history of several out- 
breaks he had investigated recently. He would 
like to mention especially one outbreak for Dr. 
Green’s attention. This took place on a farm 
owned by a large landowner who had recently, 
within the last five or six years, started to farm 
three of his own farms. A herd of cows, very 
well-bred Galloways, were kept on the Home 
Farm all winter and all treated in the same 
manner. The herd was indiscriminately broken 
up into three divisions about the beginning of 
May and put out to pasture on the three farms, 
brought back again to the Home Farm in October 
and redistributed in the following year. This 
procedure had been in operation for four or five 
years on these three farms which all adjoined 
one another. On only one farm, not the Home 
Farm, had cases of lactation tetany occurred. 
This year there had been ten cases, last year 
eight, and in 1937 five cases. These cases 
occurring on only one of the three farms shortly 
after the animals had been put out to pasture 
led him to believe that on this farm at least 
there must be a toxic principle in the pasture 
responsible for the condition. It might be of 
interest to- add that after consultation with the 
Geological Survey this farm was found to be of a 
different geological formation from the other 
two. 

Finally he would like to add that he had been 
tempted to make these remarks because he felt 
that the continual correlation of milk fever with 
lactation tetany was retarding rather than help- 
ing research workers to find the primary causes 
of these diseases. 

Dr. W. P. BLount (Seaford, Sussex), observed 
that it would be interesting to know from practi- 
tioners what experience they had had of the 
application of the principles and _ practices 
enunciated in Dr. Green’s paper. In this con- 
nection he would like to say that in East Sussex 
they had one herd of about 80 cows in which 
the incidence of milk fever was very high. They 
started injecting them as soon after calving as 

ossible with 16 oz. of 20 per cent. calcium 
Seresincensie. The result had been that in eight 
cases in which the cows were known to suffer 
from milk fever after calving it had been pre- 
vented. It was important that the injections 
should be given within 48 hours of calving if 
possible. Out of 20 controls, eight went down 
with milk fever. It did look, therefore, as if the 
injection of calcium borogluconate was of some 
value in its prevention. 

Mr. L. P. PuGu (Sevenoaks) said that all 
clinicians present would agree with him that 
they were under a debt of gratitude to Dr. 
Green and Mr. Barker for the work which they 
had produced in collaboration. While they could 
say what they liked about their theories, those 
of them who were in practice were definitely 
getting better results by following the technique 
advocated by Mr. Barker, a technique based on 
Dr. Green’s findings. The various theories 
seemed to boil down to one connected with 
balance between the endocrine, nervous and 
essential salt factors. 

Mr. Pugh said he would like to draw Dr. 
Green’s attention to the question of udder infla- 
tion, as he considered that nowadays there was 
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loo great a tendency to leave out this valuable 
treatment. He agreed with Dr, Green that infla- 
tion probably worked by stimulation of a 
nervous reflex from the udder. He would like 
tou suggest that inflation brought about stimula- 
tion of the parasympathetic nervous system, as 
opposed to the sympathetic: that inflation in 
fact produced artificial tension of the mammary 
erectile tissue and at the same time definite 
uterine contractions. Since stimulation of the 
parasympathetic could have a definite action on 
the parathyroids and = pancreas, he would 
suggest that some of the blood sugar and calcium 
changes might just as easily be explained in this 
way as by a direct stimulation of the anterior 
pituitary gland. 

However, when all was said and done, he felt 
sure that when the history of milk fever and 
post-parturient dyspepsias. was written, the 
names of Green, Barker, Dryerre, Grieg, Little 
and Wright would go down as amongst the 
pioneers of this work in this country. (Hear 
hear.) 

Mr. Hugh Beaa, Sen. (Hamilton), stated that 
it was quite a long time since he had spoken 
from a veterinary platform and he had suddenly 
thought fit to rise and say a few words on this 
interesting paper by Dr. Green—words that 
rather belonged to the realm of history. 

He had been profoundly impressed by Dr. 
Dryerre’s speech in opening the discussion and 
the profession had much reason to be grateful to 
the biochemists who had so well solved the 
difficulties of the problems of the bovine 
tetanies. 

He could recall that in the spring of 1917— 
when, owing to the War, the value of all farm 
animals had greatly increased—the cold weather 
that had prevailed suddenly changed te summer 
heat on May 6th and grass at once grew quickly. 
Within 36 “<7 farmers all over the West of 
Scotland said, “ Leave the cows out in the field 
to-night and cut off the heavy winter bills for 
artificial foods.” Within the next three weeks 
he (the speaker) had been called under the 
Diseases of Animals (Lanarkshire) Order or the 
Anthrax Order to investigate the cause of death 
of 78 bovines that succumbed suddenly with 
symptoms of tetany or had been found dead. 
Moreover, the number of deaths that he had 
encountered was no measure of the total fatali- 
ties because veterinary surgeons who had been 
called to and had seen animals before they died 
were not bound to report them if they did not 
suspect anthrax. More than half of the deaths 
involved the supersensitive post-parturient cows 
abruptly released from winter keep to newly 
sprung grass. Many cases, however, were noted 
in other bovines—even in those out-wintered on 
poor hill pasture—animals which being intended 
for fattening were brought down to the better 
grass of meadowland, and this sudden change 
from poor to rich pasture often proved fatal in 
twelve hours. 

Pondering the cause of these alarming 
fatalities he was definitely forced to the con- 
clusion that sudden and complete changes of 
food are irksome to bovines, especially from 
house-feeding to the dangerous richness of 
quickly grown grass. 

He reported fully to his local authority and a 
copy of his report was sent to the Ministry and 
to the Board of Agriculture for Scotland. Sir 
Stewart Stockman came north to investigate and 
he was rather inclined to the view that some 
endictormined poisonous plant was to blame. It 
was possible, however, that he changed his 
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opinion later, because, at the beginning of the 
following winter, the Ministry and the Board of 
Agriculture issued a public instruction — to 
farmers and quoted his report counselling them 
not to make sudden changes in feeding when 
the seasons altered quickly and especially not 
to put animals abruptly but gradually on to full 
rations on newly grown grass. 

Somewhat parallel to what he had been 
saying, it might be that some of his hearers 
could recall that fully 26 years ago in Hoare’s 
“Veterinary Medicine” he had tried to set out 
his conception of the problem of cows going 
down with tetany—cows which were not in the 
immediately post-parturient period. He had 
then concocted the heading “ Post-parturient 
Dyspepsia a cloak that covered his ignorance 
but enabled him to explain his conclusion 
that the paralysing influence of the “ milk-fever 
entity”? was to blame—an entity that had not 
then been precised. For many years before then 
one had experienced the wonderful success of 
udder inflation in milk fever cases occurring 
typically at or soon after calving. Large 
numbers of almost similar cases were encountered 
at periods more or less remote from calving 
time, often up to several months. Their udders 
were also inflated with much success. 

Meanwhile clients often faulted him for call- 
ing them milk fever cases but his retort was 
“ What’s in a name? Call it milk fever, staggers, 
grass staggers, or tetany—-what you will, but for 
the cow’s and your sake I must inflate the 
udder.” He submitted that, in the light of our 
present-day knowledge of the then obscure milk 
fever entity, the practice that he applied and 
which sheer experience forced him to apply 
empirically was not badly based. 

Mr. F. L. Goocn (Stamford) said that he had 
not intended to speak at all on that subject if the 
preventive aspect had not been introduced. Now, 
however, he would start by giving the treatment 
for milk fever that was worked out by his father 
70 years ago with great success. That was half 
a pint of turpentine in one quart of linseed oil; 
this was given orally and produced recovery in 
from 60 to 80 per cent. of cases. 

With regard to prevention, he had under his 
care a herd of 42 Jersey cows in which they 
had a big loss from milk fever, or whatever they 
liked to call it. The old herdsman there said 
he would like to try giving an aperient drink 
48 hours before calving and a cleansing drink 
immediately aller wards. During 16 years sub- 
sequently he only had one cow affected with 
milk fever, and that one went down twice and 
recovered. He (Mr. Gooch) was old-fashioned 
in his treatment and he still styck to inflation 
of the udder in nearly all cases. He had had 53 
cases of milk fever in the past 14 months and 
every one had recovered without any other 
treatment: all but two were on their feet in 
twelve hours; these two got up within two days: 
one of the two down for two days had com- 
plications and was only comatose for a few 
hours. They had not one single case of mastitis 
or interference with the milk supply of the 
udder except decreased quantity for a few days. 

Mr. R. S. Roserts (Frodsham) observed that 
he was rather loath to allow the discussion to 
close without reference to an aspect of deficiency 
diseases which was frequently ignored, namely, 
the relation between these diseases in cattle and 
sheep. The fact was probably overlooked that a 
disease resembling milk fever in cattle was one 
of the most serious diseases of adult ewes in 
this country. Unfortunately there were three 
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diseases of adult ewes which 
confused. There were pregnancy 


characterised by a longer duration of 


were seriously 
toxaemia, 
illness 


than the others, and lambing sickness and 
entero-toxaemia, which could not be_ dis- 
tinguished with certainty on the basis of 


symptoms. They were distinguishable, however, 
by the fact that cases of- lambing sickness 
responded rapidly to injection of calcium, 
whereas entero-toxaemia failed to respond. 
The importance of lambing sickness to the 
sheep farmers might be emphasised by reference 
to the incidence of the disease in Scotland. For 
some reason which could not be explained at 
present, lambing sickness occurred under a 
certain definite combination of circumstances. 
Under the prevailing system of management of 
hill sheep in Scotland it was customary to take 
four or five crops of lambs from the ewes on the 
hill, after whieh they were removed to lowland 
farms, where one or two crops of lambs were 
taken and the ewes sold fat. It was at this time 
that lambing sickness occurred’ and _ the 
mortality on many farms which followed this 
ractice was from 10 to 20 per cent. of the 
ock. This mortality in itself was a_ serious 
matter, but there was a further economic con- 
sideration of importance, namely, that many 
farms eminently suited for the production of 
early fat lambs were unable to do so through 
fear of heavy losses from lambing sickness. 


Tue REPLY 

Dr. GREEN, in reply, said that, as he had stated 
in the few minutes allotted for introducing the 
paper and making a few corrections in the text 
of the circulated version, the essay was purposely 
written in such a way as to provoke contro- 
versial discussion. He certainly intended to cast 
a little fat into the fire but hardly realised the 
splendour of the blaze it would evoke. 
(Laughter.) 

Since the discussion had been so lengthy and 
criticisms had been mixed with new material it 
was impossible to reply adequately to all the 
speakers in the allotted time. He could, how- 
ever, touch on the main points and then expand 
his remarks for the printed version of the dis- 
cussion which would appear in the Veterinary 
Record.* 

At the outset he would like to remind the 
audience that much of his paper was of review 
character and that he could not be saddled with 
the experimental accuracy of all the observations 
cited. He had tried, however, to bring them all 
together into a single picture and, in particular, 
to stress the point of view of the Dutch workers 
especially that of Sjollema, whose pioneer work 
has been so much glossed over, and even mis- 
represented, by certain later workers apparently 
anxious to claim’ originality for repetitive 
observations. If required, he could easily cite 
chapter and verse for this comment. 

To him the main value of the discussion was 
that the criticisms and comments would subse- 
quently appear in print for later reference. With 
regard to the criticisms, he felt that much of 
the wit was achieved by distortion of the text 
and that although this certainly enlivened the 
proceedings in an enjoyable way in the fishy 
atmosphere of Yarmouth it might be apt to leave 
false impressions with some of the audience. In 


*The present version is an expansion of the 
verbal reply at the meeting.—Editor. 
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replying, he would, therefore, have to point out 
some of the distortions and suggest a little more 
attention to the phrasing of the text. 

In reply to Professor Dryerre, he would have 
to adopt this process at several points. For 
instance, Professor Dryerre’s production of 
evidence that “ variations in the diet can be 
reflected in the blood” was surely no criticism 
of his own wording that, “ although the low level 
of a particular mineral in the food may be 
related to a corresponding deficiency in the 
food there is no necessary relationship.” As 
for the “ original evidence ” displayed regard- 
ing the relationship between blood calcium 
and = blood hosphorus on diets in’ which 
the ratio of these elements is adverse, he could 
only assure Professor Dryerre that apart from 
miscellaneous data of his own collected from 
1927 onwards he had read the paper of Kintner 
and Holt published over seven years ago and 
would advise him to do the same. The facts 
were in mind when writing the essay but he was 
quite prepared to write an extended annotation 
for the Veterinary Record specifically on _ this 
point. 

With regard to Professor Dryerre’s objection 
to his phrase “ physiologically low ” for a serum 


calcium level of mg. p.c.. surely his 
meaning was clear. He did not say _ that 
such a_value was not abnormally low 
He said “physiologically low but _ nol 
pathologically deahentic ” and the words 
were used in connection with the_ italicised 


statement above, that “ plasma calcium tends to 
be arrested at a definite lower physiological 
limit,” and with the phrasing below “ contrast 
this with . . . dramatic fall from 10 mg. p.c. to 
3 mg. p.c.... within a few hours.” 

Even amongst animals normal in the sense 
that no dietary deficiency of any sort was 
suspected, occasional values between 8:5 and 
9-0 mg. p.c. were not uncommon and values as 
low as 7 mg. p.c. had been encountered for short 
periods in healthy cows after parturition— 
what he had referred to as_ the “ post- 
parturient downward swing of calcium” which 
if arrested about or above that point by the 
physiological controlling mechanisms passed 
unnoticed but which if not arrested was mani- 
fested clinically as milk fever. His selection of 
the figure 8 mg. p.c. was somewhat arbitrary as 
indicated by the phrase “ may have fallen” and 
he thought his meaning was clear, ie., that 
under conditions involving shortage of dietary 
‘alcium the blood calcium tends to be arrested 
by a physiological controlling mechanism while 
the level is still “not far off” a permissible 
normal value. A dramatic fall, on the other 
hand, usually meant failure of “nervous endo- 
crine control.” The same careless reading of the 
text seemed to be responsible for the accusation 
that he said blood phosphorus was under no 
controlling mechanism. Was the omission of his 
word rigorous inadvertent or to “erect a dia- 
lectic dummy for the joy of knocking it down 
again”? What he said was, “... level of 
inorganic phosphate of the blood tends to remain 
at a fairly constant level but there is no rigorous 
endocrine control” and the explanation was 
given simply to account for the relatively rapid 
and pronounced fall of phosphorus as compare‘! 
with the slow restricted fall of calcium. Pro- 
fessor Dryerre’s statement that the controlling 
mechanism for phosphorus is equally efficient 
with that controlling calcium was contrary to 
the facts. If Professor Dryerre doubted the facts 
he cited he could supply him with references to 

















September 30th, 1939. THE 


the literature, including South African data pub- 
lished over ten years ago. He was also prepared 
to write a fresh annotation specifically on this 
point. 

As for the “pot-pourri” of possibilities 
regarding physiological control of blood mag- 
nesium, Professor Dryerre would have’ been 
more effective if he had explained the flaws in 
the evidence cited. The experimental results of 
Cannavo, of Cannavo and Beninato, and of 
Fiandaca had been quoted in the essay. He held no 
particular brief for them but did not feel entitled 
to dismiss them as “ pot-pourri ” without either 
repeating them or pointing out invalidities. 
Again, Professor Dryerre allowed his dialectic 
instincts to run away with the text when he 
used the phrase “ variously stated.” What had 
been said was that the Italian workers claimed 
to have demonstrated elevation of blood mag- 
nesium by injection of anterior pituitary extract 
and abolition of this effect by prior injection of 
pineal extract. These experimental observations 
might be correct or incorrect but they were no 
more “ pot-pourri” than Professor Dryerre’s 
admission of interrelationship between pineal 
gland and sex glands. The truth was that recent 
advances in glandular physiology were all in the 
direction of revealing interrelationships between 
different endocrine activities—of illuminating 
the “ pot-pourri of possibilities.” 

As for the possible significance of the anterior 
pituitary in relation to milk fever, he was well 
aware that it was fashionable to overwork the 
“leader of the endocrine orchgstra.” On _ the 
other hand it was almost as fashionable to heave 
half a brick at him on the slightest provocation! 
He thought he had quoted sufficient evidence to 
justify legitimate speculation on implication of 
more than one gland by Seekles and others. 

As for the erratic character of blood sugar 
variations and the commonly observed mild 
acetonaemia, he thought other physiologists 
would agree that this was not out of line with 
the Dutch suggestion of erratic functioning of 
the pituitary around the time of parturition. It 
was not so much a question of “over” or 
“under” activity as one of dislocation of the 
normal balance of secretion of several hormones. 
If Professor Dryerre cared to discredit all the 
recent work on chemical fractioning of these 
numerous hormones, some of which had_ been 
cited, he was free to do so. Time would dis- 
entangle the conflict. 

With regard to Professor Dryerre’s observa- 
tions of fall of blood magnesium following 
injection of magnesium sulphate, he might state 
that he had considerable data on magnesium 
injections collected a few years ago. In_ these 
the inevitable initial rise was simply followed 
by return to normal. Since this was so much in 
line with expectation the data were not pub- 
lished, but in view of Professor Dryerre’s state- 
ment he would do so in the near future. 

As for the sudden fall in blood magnesium 
sometimes occurring on turning cows out to 
grass, that, of course, was just the observation 
made by Sjollema ten years ago. That was why 
the Dutch workers called the disorder “ grass 
tetany” and not “lactation tetany.” The points 
concerning nitrate and high protein, and inci- 
dentally also high potassium, were also con- 
sidered by Sjollema. If Professor Dryerre cared 


to turn to page 81 of the reference given in 
the essay he would find that his “ tentative 
experiment suggesting a fruitful source of 


had been anticipated by more 


investigation ” ) 
Again the essayist was quite 


than six years! 
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prepared to summarise this work in the columns 
of the Velerinary Record (although most of. it 
had been abstracted in the Velerinary Bulletin) 
if only to put the historical sequence of research 
on hypomagnesaemic tetany’ in its true 
perspective. 

As for the criticism of the nervous stimulation 
factor in udder insufflation, he might remind 
Professor Dryerre that Montgomerie did estab- 
lish hypocalcaemia in his outbreaks of “ transit 
tetany,” that he (Dr. Green) had been informed 
of experimental response to injection of air into 
subcutaneous tissues in at least one genuine case 
of milk fever, that it was often sufficient to 
inflate one or two quarters of the udder and 
that cases of milk fever occurred despite almost 
complete natural suppression of milk. He him- 
self certainly believed that the effect of udder 
inflation was primarily a nervous reflex one 
and that “ damming back of calcium” was of 
secondary significance, but further experimental 
evidence on this point was certainly needed. 

He desired, in conclusion, to thank Professor 
Dryerre for the lead he had given to the dis- 
cussion—despite the polemical character of his 
style! 

In reply to Mr. Little he wished firstly to pay 
his tribute to Mr. Little’s own early work with 
Dr. Wright. Little and Wright were the first to 
demonstrate the low blood calcium of milk fever 
and so pave the way for much of the work 
which followed. As Mr. Little had explained, 
his ideas naturally arose from the work of the 
American investigators on the parathyroid gland 
but that did not detract from his pioneering 
achievement in regard to the aetiology of milk 
fever. 

The essayist did not, himself, however, con- 
sider that the level of dietary calcium had any- 
thing to do with the incidence of milk fever, 
although quite a number of veterinarians—Mr. 
Blakemore, for example—would agree with Mr. 
Little’s view that prolonged suboptimal calcium 
intake predisposed towards the disorder and that 
liberal calcium feeding diminished incidence. He 
himself regarded milk fever as_ entirely a 
question of temporary nervous endocrine dys- 
function, largely on the grounds that milk fever 
did occur on high calcium diets, was not 
induced experimentally on calcium-low diets 
and did not appear to occur with greater fre- 
quency in cows suffering from osteomalacia. 

With regard to Mry Little’s questions on Ca/P 
ratio and calcium intake, the position was that 
the absolute daily supply of these should be 
liberal enough to cover maintenance and the 
number of gallons of milk expected, and that it 
was best to have them in roughly the propor- 
tions characteristic of the body-as a whole, But 
an important factor often inadequately con- 
sidered in text-books was the rate of absorption 
from the alimentary tract as compared with the 
rate of elimination in the milk. This factor was 
partly individual and many high-yielding cows 
went into negative calcium balance at the height 
of lactation however abundant the supplies of 
calcium in the food might be. The capacity of 
the udder to secrete calcium beat the capacity 
of the intestinal tract to absorb it, so that, as 
he had phrased it elsewhere, the cow “ draws 
on its skeletal bank however high its dietary 
income may be.” Despite superabundance of 
food calcium, skeletal reserves were encroached 
upon and mild osteoporosis occurred—what he 
would call “ physiological variation in bone 
texture.” This could go on until the density of 
the skeleton was reduced by about one-fifth, 
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without interference with milk yield or damage 
to the animal. The process, when it occurred, 
was normally reversed during the dry period 
and repeated at the next lactation. If, however, 
the food calcium was suboptimal and the Ca/P 
ratio was adverse the encroachment on_ the 
skeleton was accentuated, restoration of minerals 
during the dry period was rendered difficult, a 
pathological osteoporosis resulted and the bones 
became too fragile for structural needs. In the 
records of Becker Neal and Shealy, mentioned 
in his essay, one cow averaged 6,338 Ib. of milk 
in eleven consecutive lactations and then broke 
her pelvis in three places. The “ breaking 
strength ” of her bones was found to be a mere 
fraction of the normal— only one-tenth, if his 
memory served him correctly. The whole herd 
was affected in varying degrees but there was 
no mention in the paper of increased incidence 
of milk fever. 

With regard to the question of Ca/P ratio as 
such, his own views were expressed at some 
length in the Velerinary Record of April 22nd, 
in an annotation on Wellmann’s paper to the 
International Congress at Ziirich. Briefly, they 
were that if abundance of both calcium and 
phosphorus was present in the diet “ ratio” was 
of secondary consequence but that as the amount 
of either element approached — physiological 
ininimum requirements of the animal for main- 
tenance or production purposes, undue excess 
of the other increasingly interfered with 
utilisation of both. This view was borne out 
both by experimental observation and common 
experience. 

With regard to Mr. Little’s reference to the 
cow with the persistent low blood calcium but 
without specific clinical symptoms, he should 
explain that this animal was in the N.LR.D. herd 
under Mr. Little’s own general care but that it 
was disposed of as an “uneconomic animal ” 
before an opportunity had occurred © of 
discussing the case with him. It was_ the 
speaker’s opinion that the fall of blood calcium 
had been so gradual that the animal had accom- 
modated its nervous responses to the abnormally 
low level. The type of phenomenon had been 
demonstrated to occur commonly (J. comp. Path. 
September, 1938) in the case of blood magnesium 
but he thought it rare, or at any rate less pro- 
nounced, in the case of calcium. 

With regard to the statement in the essay 
that “ milk fever seems to be less easily curable 
than it used to be,” his phrasing was perhaps 
unfortunate. He should have said, “ Some practi- 
tioners have reported unsuccessful calcium 
therapy in a considerable proportion of their 
cases over the last few years.” 

With reference to the comments of Mr. Barker. 
he would like to emphasise that their collabora- 
tion had been in the direction of ascertaining 
facts. Mr. Barker’s observations had been 
clinical and his chemical. When they did not 
see eye to eye on theoretical explanations they 
agreed to differ. His own biochemical views 
were expressed in the present essay. Mr. Barker 
had his own interpretation of the data and 
neither of them wished to be saddled with points 
of difference. All he need say was that Mr. 
Barker was amazingly successful in telling him, 
before the chemical analyses were completed. 
what the blood picture was going to be, and 
that the percentage of recoveries after thera- 
peutic treatment was very good. When_co- 


operating with practitioners he did not believe 
in thrusting his own provisional theories down 
their throats. He was only too glad to get their 
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clinical material for biochemical study and to 
express his views independently in print. 

In reply to Professor Nicholson, nothing need 
be added to the points on which he had asso- 
ciated himself with Professor Dryerre. He also 
should read the paper more closely and note the 
references to the Italian workers. The essayist 
was not responsible for the experimental 
validity of observations of Cannavo, Beninato 
and Fiandaca not, as Professor Nicholson said, 
on “one guinea-pig ”’—but, as he himself said, 
on “dogs, rabbits, cats and man.” If these 
observations were wrong Professor Nicholson 
was justified in his comments, but if they were 
subsequently confirmed he was merely “ cap- 
tious.” At this point, however, he (Dr. Green) 
should mention that he had no success himself 
in an isolated injection experiment with prolan 
into a bovine but that, despite this, he did not 
dismiss all the Italian work so high-handedly as 
did Professor Nicholson. 

He was also accused of ignoring the work of 
Blakemore despite the fact that he stressed 
Blakemore’s view on page 9. He had discussed 
the matter on more than one occasion with 
Blakemore himself. The position was simply 
that he did not think the separation into tetany 
and non-tetany farms could be made so sharp 
as Blakemore’s personal observations suggested. 
He hoped to make collaborative observations 
with him in the future but meantime he 
balanced out Blakemore’s opinion with that of 
the earlier Dutch investigators, with that of 
various English practitioners, and with his own 
personal observations. 

As for the reference to manganese, Professor 
Nicholson did not seem to be aware of the 
co-operative experiments carried out between 
Cambridge, Weybridge and Moredun under the 
Chairmanship of Professor Dalling. These 
disposed of his contentions. He suggested that 
Professor Nicholson should consult Biakemore 
on the matter, but meanwhile he could assure 
him not only that administration of manganese 
chloride did not’ specifically lower blood 
magnesium in either cattle or sheep, but that 
such an effect was not even produced by raising 
the blood manganese a hundred-fold by direct 
injection. Oral administration of quite massive 
‘quantities of easily available manganese with 
the food did not even alter the blood manganese 
itself to any significant extent. Furthermore, 
bovine hypomagnesaemia occurred on low man- 
ganese pastures as well as on high ones. His 
“single sentence reference” to the manganese 
publication with which Professor Nicholson was 
associated, and the conclusions of which had 
now been abandoned by Blakemore himself, was 
“intentionally slight” simply because he thought 
it best to allow that publication to die a natural 
death. But now that Professor Nicholson had 
revived it he saw that he should have to subject 
it to detailed criticism on the basis of his own 
data. 

In reply to Mr. Blakemore, there was only one 
comment he wished to make. They were in 
apparent agreement on the question of some 
definite physiological mechanism controlling the 
level of blood magnesium but differed in regard 
to the significance to be attached to “ grass 
factors.” Mr. Blakemore regarded them as 
“primary causes” while the Dutch workers 
regarded them as “precipitating causes” 
operating on susceptible animals. For example. 
the sudden change to high protein of young 
grass had been suggested as a_ precipitating 
cause but one hesitated to call high protein a 
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“toxin” unless one was also prepared to call 
“ suddenness ” a toxin. High nitrate came into a 
different category if associated with a particular 
type of rumenal fermentation but high nitrate 
was not localised to particular farms and 
particular geological formations. He had 
referred, in questioning fashion, to mildly toxic 
factors on page 10 of the essay and the early 
Dutch work would be found in the publication 
of Sjollema which he said had “ not received 
the attention it deserves in other countries. 
In absence of complete evidence almost any view 
on the significance of specific grass factors could 
be reasonably defended. Personally he was 
inclined to “go easy” on the question of 
* specificity.” 

With regard to the suspicion of possible 
“inherent” and “ genetic” factors, he wished 
to make it plain that he did not stress them 
unduly but had linked them with “type of 
husbandry ” and the “ difficulty of disentangling 
specific factors.” At a later date he would try 
to marshall the limited available evidence but 
meanwhile would like to mention one experi- 
ment carried out four years ago in which a cow 
which had previously suffered from lactation 
tetany was brought to Weybridge. Its blood 
magnesium remained quite normal for the 
months preceding calving but commenced to fall 
before parturition, fell to less than half five days 
after parturition and then quickly climbed back 
to normal without an actual clinical attack. 
Rightly or wrongly, he attributed. this to 
“inherent suse eptibility ” and “ lability of the 
physiological controlling mechanism.” The 
Kent experiments referred to on page 7 of his 
essay provided parallel evidence on a_ larger 
scale. 

When he expressed suspicion of “inherent 
individual factors” and “ genetic factors,” he 
did not go so far as to relate susceptibility in 
daughter to susceptibility in mother or father, 
but rather related it to “constitution of herd” 
when comparing stock inbred for high produc- 
tion as in England and Holland with semi-wild 
ranching stock in countries where the disease 
was unknown, e.g., South Africa. All he wished 
to suggest in the meantime was that selectively 
bred stock were inherently more susceptible to 
metabolic disorders, and some genetic strains 
more so than others. At the risk of again 
incurring the wrath of Professor Dryerre he 
would, for instance. relate “ deliberate breeding 
for high milk production” with “ unconscious 
breeding for high pituitary activity ” and with 
increased liability to disturbance of the whole 

‘pot-pourri” of endocrine interrelationships. 

In reply to Dr. Stewart, he might explain that 
the evidence for correlating rate of fall of blood 
magnesium with liability to clinical attack was 
partly his own and partly derived from the 
published literature as a whole. The Weybridge 
publication on “Seasonal Hypomagnesaemia 
without Clinical Symptoms,” for instance, 
showed the absence of tetany and even of hyper- 
excitability if the fall was slow. On the other 
hand, the fall on turning out to pasture, or after 
sudden flush of young grass, was associated with 
a high incidence of clinical cases. These 
observations were not “ supposition ”’—some of 
the facts were established by Sjollema as far back 
as 1929. 

As for magnesium therapy, he was well aware 
that spontaneous recoveries were common and 
that this rendered precise assessment of thera- 
peutic effects difficult, but since he had given 
his reasons in the essay for considering treat- 


ment worth while he need not repeat them. If 
Dr. Stewart cared to advise practitioners to 
leave the animals alone and pray for natural 
recovery he was welcome to do so. 

With regard to the association of milk fever 
and lactation tetany, he could only refer Dr. 
Stewart back to the text of the essay. He did not 
say that the aetiology of the two diseases was 
identical. What he said was that he believed 
the fundamental physiological disturbance to be 
nervous endocrine in both cases irrespective of 
precipitating causes. and he cited certain pub- 
lished views in favour of involvement of 
pituitary as well as of other glands. If Dr. 
Stewart cared to brush aside the limited avail- 
able evidence, again he was welcome to do so. 
He might even be right in brushing it aside- 
the future would tell. 

Of course, the two diseases occurred 
separately and milk fever was commoner than 
tetany but both disorders commonly involved 
alteration in level of both minerals and the 
occurrence of a dual hypocalcaemic-hypo- 
magnesaemic condition was frequent. In typical 
milk fever the calcium came down sharply and 
the magnesium usually rose distinctly—some- 
times very markedly. In typical tetany the 
magnesium was down very low, usually but not 
always with a distinct fall of calcium. In the 
‘mixed condition” both | were low and_ the 
symptoms tended to be “atypical’—the case 
might terminate either in coma or convulsions. 
This was just the sort. of behaviour he, at least, 
would expect when “endocrine balance” was 
upset if, as he suggested, there was some sort 
of relationship between the physiological con- 
trolling mechanisms. 

Such a view would certainly not retard the 
efforts of any intelligent researc h worker in his 
search for “ precipitating causes.” It might help 
him to realise that he had to look not for one 
such cause but for a variety of them. 

With regard to Dr. Stewart’s data on the dis- 
tribution of the Galloway herd, collection of 
such evidence was badly needed. So far he had 
failed to secure much of it himself. He sinc erely 
hoped it led to the incrimination of a * specific 
toxic factor” associated with a particular 
geological formation,” but he thought he could 
assure Dr. Stewart in advance that if he 
succeeded he would find it only one of many 
capable of upsetting.the physiological controll- 
ing mechanism he now shunned. At any rate, 
the essayist undertook to provide him with a 
different geological formation when he had 
finished the one referred to. 

With regard to the remarks of Dr. Blount, he 
was inclined to think the obseryations had some 
relation to the belief expressed on page 6 of the 
essay, “ that for every clinical case of milk fever 
there are several more which just escape the 
pathological ——e of a_ physiological 
happening.” Calcium therapy before definite 
clinical symptoms appeared could obviously 
reduce incidence—it would catch the doubtful 
cows whose blood calcium levels were “ totter- 
ing on the brink” and which might or might 
not “ tip down to milk fever levels” if left alone. 

With reference to the comments of Mr. Pugh, 
he was delighted to find some support for one 
of the views adversely criticised by Professor 
Dryerre and it might well be that the stimulation 
was via the mammary erectile tissue and para- 
sympathetic innervation. As to whether the 
pancreas was concerned or not he had no 
opinion beyond the mention on page 8 of a 
glycotropic fraction of the anterior pituitary 
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controlling the hypoglycaemic effect of insulin. 
But if he referred to that again he would be 
accused of more “jazz band” orchestration! 


Regarding the observations of Mr. Hugh Begg, 
he was exceedingly interested in the reminis- 
cences of that spring of 1917 and the phrasing 

‘more than half the deaths involved super- 
sensitive post-parturient cows abruplly released 
from winter keep to newly sprung grass.” Here 
were several disturbing factors for the “ pot- 
pourri ’—the sensitive physiological state, the 
sudden change from indoor to outdoor life, the 
sudden change of diet, and the probable sudden 
stuffing of the rumen. If a “toxic factor” 
in the grass operated in Mr. Begg’s cases it mus! 
have been a mild one to which the animals could 
accustom themselves if given time, and not one 
associated with a definite farm and definite 
geological formation. Sjollema, discussing the 
same type of experience in Holland, tried to 
incriminate high protein, high nitrate and high 
potassium in lush grass but came to the con- 
clusion that these could not be incriminated as 

“specific causal toxins” in themselves. Indeed 
the rich young grass was highly desirable for 
milk production provided the change from 
winter feeding and to night exposure was not 
too sudden, To Sjollema the underlying cause 
was the “upset of nervous endocrine balance” 
induced by sudden change. In the case of 
Montgomerie’s “transit tetany” the “ toxin’ 
was a railway journey. 

With wr to Mr. Begg’s success with udder 
inflation in cases of “atypical milk fever’ 
where symptoms of tetany were prominent at 


times other than the post-parturient period, he 
was inclined to think Mr. Begg had been 
dealing with the mixed —hypocalcaemic- 


hypomagnesaemic condition similar to the type 
(d) mentioned in the essay. Such cases responded 
to udder inflation or calcium therapy with or 
without magnesium therapy. Dr. Stewart might 
say they would have recovered anyhow, but he 
preferred to explain the success as due to ner- 
vous stimulation of the jazz band! 


With reference to the remarks of Mr. Gooch, 
several other practitioners had informed him 
that they never omitted udder inflation in cases 
of milk fever and that it was sufficient to inflate 
two quarters, so reducing the risk of mastitis. 


Regarding the comments of Mr. Roberts, he 
should like to say that he had records ip sheep 
showing that, so far as the blood picture was 
concerned, there was similarity in the disorders 
of ewes and cows. Apart from the  hypo- 
calcaemia of _ typical lambing = sickness” 
variations in blood magnesium were quite 
common although acute tetany seemed seldom 
to be reported. 

Mr. Roberts also referred to the condition of 
“pregnancy toxaemia.” Although this was an 
entirely separate clinical entity usually occurr- 


ing many weeks before parturition, it was 
sometimes complicated by alterations of blood 
calcium and magnesium. If the pregnancy 


toxaemia did not terminate fatally and the ewe 
escaped actual lambing sickness, the aceto- 
naemia and disordered fat metabolism of the 
former disease usually cleared up rapidly after 
parturition and the disturbed mineral balance 
returned to normal. 

As a final fling might he be permitted, with- 
out being accused of retarding research workers 
in the search for precipitating causes, or of 


overworking the poor “leader of the endocrine 


THE VETERINARY RECORD. 





1939. 


September 30th, 


add that he 
dysfunction 


suspected _ that 
was also con- 
“ pregnancy 
which he 


orchestra,” to 
anterior pituitary 
cerned in_ the ee of 
toxaemia ”’—a nice vague statement 
hoped to amplify at a later date! 

To the essayist, the pronounced ketosis and 
disturbance of fat metabolism, and the usual 
restriction of clinical cases to the later stages of 
pregnancy in ewes carrying more than one lamb, 
were strongly suggestive of “endocrine im- 
balance.” Malnutrition, particularly a sudden 
spell of semi-starvation about six weeks before 
lambing, was one precipitating cause but he did 
not think it was the only one. Ewes bearing 
single lambs seemed to be able to tolerate the 

‘interrupted nutrition” and cases in twinning 
ewes also occurred amongst flocks in which 
there was no reason to suspect malnutrition 
indeed, in which supplementary feed was 
specially provided in the last months of preg- 
nancy. 





AGRICULTURAL RETURNS: 
LARGE INCREASE IN CATTLE 

A feature of the annual returns made in June 
by farmers in England and Wales and published 
by the Ministry of Agriculture on August 9th, 
is an increase in the total number of cattle by 
47,900 (0-7 per cent.), the chief increases being 
recorded in “other cattle” one year old and 
under two years (4:2 per cent.), and “ other 
cattle” two years and above (5:1 per cent.). 
There was a decrease of 83,400 (6:1 per cent.) 
in the cattle of under one year. The dairy herd 
showed a small net increase of 27,200 after 
allowing for a slight decline in the numbers of 
heifers in calf. 

There has been a recovery in the total number 
of sheep each year since 1935, and this tendency 
was again in evidence in 1939, a net increase of 
54,600 being shown. Increases in ewes for 
breeding (94,500) and in sheep under one year 
old (263,600) were largely offset by a substantial 
oop of 303,500 in sheep of one year old and 
above. 


While sows for breeding showed an increase 
of 14, 600 (3-4 per cent.), the number of “ other 
pigs” of over two months old fell by 70,700. 
Pigs under two months old increased a 1,900. 
For the third successive year there was a fall 
in the total pig population, but the recovery in 
the numbers of sows and young pigs is a hopeful 
sign for the future. 


_ The number of horses on_ agricultural hold- 
ings, which has been declining c -ontinuously 
since 1918, was further reduced in 1939 by 


12,000 (1:4 per cent.) 

The number of fowls showed a slight wocwray, 
(he total rising by 199,000 (0-4 per cent.). 
increases in old and young birds were 147, 000 
(06 per cent.) and 52,000 (0:2 per cent.) 
respectively. Ducks, geese, and turkeys, how- 
ever, all showed decre: ses, which amounted to 
4°5 per cent., 3-0 per cent., and 11:4 per cent., 
there being a heavy fall in the numbers of both 
old and young turkeys, thereby largely wiping 
out the gain of the previous year. 
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Our Knowledge of Bovine 
Diseases Associated with 
Disturbed Mineral 
Metabolism 


E publish elsewhere in this issue a paper 

by Dr. H. H. Green and the discussion 
upon it which was submitted at the Yarmouth 
Congress. It is probably superfluous to say 
that practitioners will wish to study this care- 
fully, whether they attended the Congress or 
not. Doubtless many of the statements made 
will, when read, cause profound reactions in 
the reader. With his clinical experience of 
actual cases in mind, the clinician will be scepti- 
cal of some statements. he may be prepared to 
accept some, but with others he will find him- 
self in frank disagreement. 

It is necessary to bear in mind that the 
modern high-producing cow to which most of 
the paper applies, is a creature of specialised 
physiology, and while it is easy to poke fun at 
a belief, or to wax satirical over a philosophy, 
it is almost always*much more difficult to 
enunciate a theorem. However much other ex- 
perts may disagree with the present views held 
by Dr. Green and Mr. Barker regarding the 
causation of the “ bovine tetanies,” it should 
be borne in mind that those practitioners who 
have given the methods of treatment advocated 
a thorough and intelligent trial, have had very 
satisfactory results. Even though all the details 
may not yet be clear, and even though it may 
be impossible to fit each clinical case into its 
appropriate blood-salt category, sound progress 
has been made and there is less confusion of 
knowledge than formerly. As Dr. Green points 
out, Professor Sjollema deserves the major part 
of the credit for the original work in this field 
and we are glad of the opportunity herewith 
presented of adding our tribute to the 
stimulating and valuable work he has carried 
out, 

After reading the paper, the discussion and 
the vigorous reply made by Dr. Green, the 
practitioner may very probably content himself 
with leaving others to struggle with theories of 
causation and be happy enough if he can 
manage to restore his client’s cows to normal 
health by calcium therapy, magnesium therapy, 
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or by a combination of the two. In the light of 
present knowledge, clouded in parts though it 
may be, the latter course would seem the 
obvious and logical one for all those so-called 
* border-line”’ cases, and probably for the 
lactation tetany type as well. If they consider a 
case to need extra glucose, they will use it also. 
Later, it may become possible for practitioners 
to differentiate case types with accuracy, and 
more specific mineral therapy can then be 
employed. 

Though perhaps it is not our usual course, we 
Inay be permitted to make some general obser- 
vations and criticisms, mainly for the reason 
that without doubt, they will occur to many 
of our readers. If we now do so it is that we 
feel some of these comments should receive 
due notice rather than that any great originality 
is claimed for them. 

We cannot but feel that there is still a great 
deal of experimental work needed before we 
can remain satisfied that we have reached a 
true understanding of “milk fever.’ and even 
more so in regard to “lactation tetany.” The 
theory that a hypocalcaemia is the fundamental 
cause of milk fever is far from. satisfying. 
Sudden mechanical lowering of the blood cal- 
cium does not account for the whole of the 
“milk fever” syndrome, though it helps to 
explain much. Parathyroid dysfunction has 
been advanced as a cause and found inade- 
quate: deficiency of calcium intake in the food 
has been incriminated but, as pointed out in the 
paper, there is much conflicting evidence on 
this score. References were made to lactating 
cows being in a state of negative calcium 
balance even when calcium supplements are 
fed. On the other hand, liming of pastures has 
been shown on occasion to be apparently 
surprisingly effective in preventing milk fever, 
when the limed pastures are hayed and the hay 
is used for pregnant cows. There would seem 
to be a strong suggestion here that calcium fed 
in the form of organic calcium in herbage 
stems, ete., may be better and more quickly 
assimilated and deposited, and possibly faster 
mobilised subsequently, than when calcium in 
even Jarge amounts is fed as an inorganic 
mineral supplement. Research workers do not 
appear to have shown whether there is any 
differential rate of absorption and degree of 
retention of calcium depending on the form in 
which it is taken into the system. The very 
same remarks would seem to be applicable 
puri passu to magnesium and possibly to 
phosphorus. 

While on this point, and referring to the 
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remarks made by Mr. H. Begg, it is surprising 
that no reference was made to the practice, 
claimed by some to prevent the tetanies asso- 
ciated with spring grazing, of keeping cows 
indoors for an extra hour or so and feeding 
them with some few pounds of good clover hay 
before allowing them out each morning. This 
in passing: the inference is obvious. 

Doubt appears to exist in the minds of some 
experts of the mode of the curative action of 
udder and subcutaneous inflation. A retlex 
nervous mechanism, resulting in a rapid corre- 
lation of the hormone machinery, is postulated 
on the one hand; on the other, the effect is 
claimed to be the mechanical or physical one 
of not only preventing further Ca loss from 
the udder, but of inducing some degree of re- 
absorption of Ca from mammary tissues and 
possibly from milk, back into the blood stream. 
Some evidence of a suggestive nature, but 
hardly adequate proof, is adduced in support of 
the former. It is competent to observe that 
subcutaneous inflation could readily be carried 
out in a series of typical milk fever cases, 
without udder inflation and before caleium 
therapy is given. This along with Ca- 
determinations on a series of blood samples 
would go far to prove or disprove one or other 
of these two conflicting theories. It is surpris- 
ing that there seems to be no record of this 
having been done. 

We feel one further comment is justified. 
Modern research work is showing more and 
nore clearly that each of the domesticated 
animals has its own specific physiological laws 
voverning endocrine function and mineral and 
vitamin metabolism. It is no longer justifiable 

if ever it was justifiable—to draw analogies 
from one species and apply them to others. 
Certain fundamental laws are common to the 
whole animal kingdom, but as animals and 
tissues and functions become specialised, new 
physiological phenomena arise and new laws 
must be adumbrated to accommodate them. It 
does not seem sound reasoning to suggest by 
implication that because variations in the 
dietary intake of phosphorus can influence the 
blood calcium figures of a group of Shetland 
ponies, therefore there must need be a relation- 
ship between a cow’s mineral intake and her 
blood picture, The use of the horse analogy 
seelns to serve no purpose but to confuse the 


Issue, 


These comments and many others will occur 
to our clinical readers. The paper and dis- 
cussion have served admirably to provoke 
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ABSTRACTS 


[Short Wave Therapy in Veterinary Medicine. 
(Trans. title.) Karsten, A. (1939.) Rec. 
Méd. vét. 115. 159-166. (2 figs. 3 illustra- 
tions. 2 refs.).] 

This article by A. Karsten, of Berlin, describes 
first the electro-physics of short wave therapy 
dealing with the length of wave produced by 
the apparatus and the theoretical basis for 
placing the patient between two electrodes which 
do not actually touch the patient, that is 
in a condenser field. 

The author then deals with the possible 
methods by which short wave therapy produces 
beneficial results. He is of the opinion that the 
effects are greater than those that would result 
from mere generation of heat in the tissues, and 
considers that there must be a stimulation of 
phagocytosis and also a bactericidal action, in 
addition to a persistent hyperaemia of the parts, 
which it is suggested is due to an augmentation 
of the parasympathetic tonus. 

The relative merits of short wave therapy 
compared with diathermy are discussed. 

Details of the value of short wave therapy in 
human medicine are given. 

The first use of short wave therapy in the 
domestic animals appears to have been in 1929 
and the subsequent development of this form 
of treatment in Germany is briefly described. 

The methods of controlling the intensity of 
the tissue reaction by means of the size, shape, 
and relative position of the electrodes is dis- 
cussed in adequate detail, and the two figures 
make this part of the paper very clear. The 
illustrations are of various types of electrodes 
and of the apparatus applied to a horse. 

Short wave therapy is said to have been 
proved of value, particularly in diseases of the 
horse. A case of pneumonia following chilling 
responded well to the treatment. A case of 
eatarrh of the sinuses improved after several 
applications of the treatment. These are the 
only cases specifically described. 

The paper then gives a-general indication of 
the type of case that might benefit from short 
wave therapy, such as abscesses, suppurating 
skin conditions, wounds, saddle sores, arthritis, 
colic. 

In conclusion, reference is made to the two 
main systems of generating short waves, and 
preference for a unit containing a valve is 
expressed in regard to the larger animals. 


thought and we shall all benefit by it. We 
sincerely hope that practitioners may le 
induced by it to contribute their quota towards 
the final solution by clinical articles and bh) 
letters in our correspondence columns. 
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[The paper lacks essential details of the 
clinical results claimed for short wave treatment. ] 
G. F. B. 
* co a x * 
[Chemistry of the Blood in Uraemic Dogs. 
(Trans. title.) Grzycki, S. (1938.) Wien. 
tierdrstl. Mschr. 25. 713-719.] 


Analysis of blood serum from 26 uraemic dogs 
suffering from leptospirosis or Stuttgart disease 
showed that in every case there was an increase 
of residual N and inorganic P: in the majority 
of cases there was also hyperglycaemia, a 
reduction in the alkali reserve and hypocal- 
caemia. <A rapid rise of inorganic P always 
indicated a fatal termination of the disease so 
that P estimations give useful information for 
the diagnosis and prognosis of uraemia. 

J. A. N. 
* as ae * * 

[B, Avitaminosis in Guinea-pigs. (Trans. title.) 
CARLSTROM, B., and Jonsson, GG. (1989.) 
Skand. Vet.-tidskr. 29. 181-190.) 

The mortality rate in guinea-pigs is particu- 
larly high during the winter, death being most 
commonly due to pneumonia accompanied by 
serofibrinous pericarditis or pleurisy. The 
authors considered that an improved diet might 
prevent many of the deaths and carried out a 
series of experiments with rations containing a 
differing vitamin content. Hay and turnips 
formed the basis of the ration, sufficient turnips 
being fed to all the guinea-pigs to supply an 
adequate amount of vitamin (. Guinea-pigs 
which received good quality hay and turnips 
maintained their health during the winter 
whereas when poor quality hay deficient in 
vitamin B, was fed, disease appeared amongst 
them. This could be successfully treated with 
“aneurin ’’ or prevented by the addition of 
some dried yeast to the ration. Ccd-liver oil 
did not prevent disease and in some cases it 
appeared to have a deleterious effect. 

J. A. N. 
* * % a K 

|The Cause and Nature of “ Bloody Sweat” in 
Horses. (Trans. title.) ERLer. (1938.) Z. 
Veterindrk. 50. 514-521.] 

The oceurrence of “ bloody sweat” is par- 
ticularly prevalent in Hungarian and Russian 
horses in the summer when they are exposed to 
strong sunlight. The author examined 20 cases 
in an attempt to determine the aetiology of the 
condition. Parasitic or other specific cause 
could not be found nor did the general blood 
picture indicate anything abnormal. It is 
suggested that the skin of affected horses is 
particularly sensitive to sunlight and as a result 
the nerve endings in the skin become over- 
stimulated, thereby causing some of the small 
blood vessels, particularly in the sweat glands, 
to rupture. J. A. N. 
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REPORT 


Annual Report of the County Analyst, 
Lancashire, 1938 

This is a comprehensive report covering a 
wide field of analytical work carried out in con- 
currence with the Acts relating to Public Health. 

Of 5,517 samples taken under the Food and 
Drugs Act, 217, or 4°2 per cent., were classed as 
adulterated (where milk is concerned this is to 
be interpreted also as not up to required 
standards). A great variety of food stuffs were 
sampled. The worst offenders were jam, sweets, 
lemonade, sausages and shredded suet and of 
the pharmacological products, zine ointment and 
Seidlitz powder. 

Milk, as might be expected, occupies a promi- 
nent place in the report. Of 3,309 samples 172, or 
5-2 per cent., were reported as “‘ adulterated.” 
It is satisfactory to note, however (p. 34), “if 
the farmer can prove that nothing has been 
added to it (milk), and no ingredient abstracted 
from it, he has a good defence,”’ for it shows that 
official recognition is given to the fact that milk 
as it comes from the cow may be “ deficient.” 
Further evidence in support of this is given in 
the report in a table relating to “ appeal to the 
cow”’ samples (samples taken directly from the 
cow for examination). Approximately one in 
five of these were below the standard to varying 
degrees. 

Attempts to show correlation between “ defi- 
ciency " and weather conditions (rainfall) were 
not successful. This result is to be expected in 
view of recent work which strongly suggests 
that there is a close relationship between low 
solids not fat and the existence of mastitis. 

Part 2, entitled ‘“‘ Adulteration in Bygone 
Times,”’ is most interesting, tracing as it does the 
slow development of public consciousness in this 
direction from early times and relating some of 
the practices which were indulged in. Archi- 
medes may he claimed to be the first publie 
analyst for, in the third century B.C., he dis- 
covered that the pure gold crown supplied to the 
King of Syracuse contained silver. Although 
the need for protecting populations from 
adulterated commodities existed, probably even 
before Archimedes’ time, yet legislation was 
first introduced as recently as 1875. 

Analyses of pathological samples of human 
origin are also dealt with in this report and the 
subject of water pollution included. In con- 
nection with the latter it is pleasing to note that 
veterinary opinion, as expressed in the Veterinary 
Record of February 10th, 1934, is quoted. 

Appreciation of the work is greatly facilitated 
by numerous tables. 

N.S. B. 
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Notes and News 


The Editor will be glad to receive items of professional interest for 
inclusion in these columns. 


Diary of Events 

Oct. 5th.—Annual General Meeting of the 
Central Veterinary Society at 36, 
Gordon Square, W.C.1, 2.30 p.m. 

Oct. %th.—Meeting of the Editorial Commit- 
tee, N.V.M.A., at 36, Gordon 
Square, W.C.1, 4 p.m. 

Oct. 12th.—Meeting of the Lincolnshire and 
District Division, N.V.M.A., at 
Sleaford, 2 p.m. 

Nov. i1st.—All changes of address to be re- 
ported to Registrar, R.C.V.S. 

Nov. 6th.—Provisional commencing date of 


Animal Management Examination. 
os oe o* * a 
LONDON AND GLASGOW COLLEGES AND 
N.A.R.P.A.C., 
Regional Centres Established 


Following upon our announcement that the 
“Dick” College has been made the head- 
quarters of N.A.R.P.A.C. in Edinburgh, we are 


glad to learn that, through the kindness of 
Principal Basil Buxton, the magnificently 


equipped Beaumont Hospital and other appro- 
priate buildings of the Royal Veterinary College 
have been placed at the disposal of the National 
Air Raid Precautions for Animals Committee. 
The College has been made a Regional Centre 
and Professor J. G. Wright, F.R.c.v.s., who has 
accepted the post of Regional Officer, is busily 
engaged, with the co-operation of his professional 
Assistants, in establishing a First-Aid Post, a 
Hospital for treatable cases and a Decontamina- 
tion Centre. Professor Wright will organise 
N.A.R.PLA.C, activities in the Boroughs of 
Holborn and St. Pancras. 

Under the chairmanship of Councillor Hugh 
T. MacCalman, Convener of the Markets and 
Diseases of Animals Committee, and the Cor- 
poration’s Veterinary Surgeon, Mr. 8S. G. Abbott, 
M.R.C.V.S., D.V.S.M., aS Regional Officer, a scheme 
is being organised for the City of Glasgow for 
dealing with animals in air raids. 

The staff of the Glasgow Veterinary College, 
together with a number of the students, have 
very kindly offered their services, and the 
organisation is rapidly developing. 

The Lord Provost and Corporation are sup- 
porting the effort of the Local Committee, and 
there is no doubt that should emergency arise, 
the City will have a complete veterinary 


service at its disposal. 
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AGE OF RESERVATION REDUCTIONS 

Amongst the changes in the Schedule 
Reserved Occupations (published at the be- 
ginning of September) announced by the 
Ministry of Labour and National Service on 
September 22nd, is the reduction in the age of 
veterinary surgeons from 25 to 21 and the 
reservation of the veterinary student after he 
has passed his second (formerly his third) 
qualifying examination. 


of 


~ * ue x ok 


Maintenance of Practices during Members’ 
Absence on War Service 


We regret that, owing to pressure of 
N.A.R.P.A.C. work, an unrevised draft of the 
N.V.M.A. scheme for assisting in carrying on 
veterinary practices during the absence of 
practitioners on military service was published 
last week. We therefore repeat the terms of the 
scheme in this issue. 


1. The N.V.M.A. invites all members of the 
profession who are called up for military ser- 
vice to notify the Secretary if they desire 
assistance in providing for their practices to 
be carried on during their absence. 

Members should state :— 

(a) the nature of the practice; 
(b) whether they require a locum tenens, 
manager, or assistant ; 
(c) whether any partner or assistant will 
remain to share the duties. 


Members should also undertake to supply a 
complete list of their clients, specifying 
whether all animals of the client or only certain 


‘of them (e.g., horses, cattle, small animals) 


have been attended. Notice of the arrangement 
made should be circulated to all bona _ fide 
clients of the absentee practitioner. 


2. The N.V.M.A. invites all members who are 
at liberty to undertake the duties of locum 


tenens, manager, or assistant, to notify the 
Secretary, stating whether they offer their 


services for mixed town or country practice, or 
small-animal practice. Applicants should for- 
ward full particulars and copies of recent 
references. 

3. The N.V.M.A. will endeavour to put suit- 
able applicants into touch with practitioners or 
their accredited representatives. Alternatively. 
if the member on military service is able to 
nominate one or more neighbouring practi- 
tioners who are willing to assist in carrying on 
the practice, the N.V.M.A. will ask the practi- 
tioners named to express their agreement to the 
plan outlined below. 
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Members will appreciate that while the Asso- 
ciation is prepared to render every assistance 
and take all possible steps to ensure the smooth 
working of the scheme, the N.V.M.A. can accept 
no legal or financial responsibility. 

4. The N.V.M.A. suggests as a working plan 
the following :— 


(A) Locum tenens, Manager, or Assistant, 


(1) The conditions of appointment, salary, 
ete., will be a matter of mutual agreement. 

(ii) The locum tenens, manager or 
assistant will, by undertaking the duties, be 
deemed to agree to the condition that he will 
not practise either on his own account or as a 
partner or assistant within the area of the 
practice for a prescribed period (to be mutually 
agreed) after the termination of the appoint- 
ment or the cessation of hostilities, whichever 
is the longer period. 


(B) Assistance of Neighbouring Practitioners. 


(1) The member who undertakes to assist in 
carrying on the practice of a member absent on 
military service should keep a separate day- 
hook into which he should enter all work done 
for clients of the practice. 

(ii) At stated intervals, e.g., once every three 
months, he should submit to the absent mem- 
ber’s representative a statement of work done, 
fees charged, amount received, and amount to 
he charged as expenses. This statement should 
he certified by an auditor. 

(ii) The N.V.M.A. suggests that it would be 
equitable if the acting practitioner or practi- 
tioners would agree to pay over to the repre- 
sentative of the absent practitioner 50 per cent. 
or some other definitely agreed percentage of 
the net takings for work done on his behalf. 

(iv) It should be understood that by under- 
taking these duties the acting practitioner is 
deemed to agree to the condition that after the 
return of the member from military service he 
will not attend animals for any of the clients 
of the practice during a prescribed period to 
be mutually agreed. 

5. In the case of the employment of a locum 
tenens, manager, or assistant, the usual form 
of agreement can be used. 

6. There is no necessity for executing any 
formal deed embodying these provisions in the 
ease of assistance of neighbouring practitioners 
if the details referred to in paragraph 4 have 
been mutually agreed upon and reported to the 
N.V.M.A. The scheme can best be worked as a 
gentleman’s agreement, the undertaking of the 
duties being accepted as anu undertaking to 
carry them out in a friendly professional spirit. 
The N.V.M.A., however, is willing to act as 
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arbitrator in settling matters which may be in 
dispute, and, if the necessity should arise, to 
refer any matter calling for the intervention 
of the R.C.V.S., to that body. 


a a as * 


EMERGENCY ARRANGEMENTS 
All meetings of committees and sub-committees 
of the British Medical Association, with the 
exception of the Central Emergency Committee, 
have been cancelled until further notice. 


The Royal Society of Medicine house at 1, 
Wimpole Street will be open from 9 a.m. to 
5 p.m. (including Saturdays), but the hour of 
closing will be altered as the evenings draw in. 
The library services will continue as usual. As 
the Society desires to keep in touch with, and 
render service to, those of its Fellows who are 


at) present in the’ Fighting Services, such 
Fellows are invited to communicate their ser- 


vice titles and address to the Secretary of the 
Society in order that adjustments may be made 
in subscription rates. 


The Harveian Oration of the Royal College of 
Physicians and the Harveian dinner, which were 
to have taken place on October 18th, have been 
cancelled. 


We hear from UFAW (The Universities’ 
Federation for Animal Welfare) that its activi- 
lies are being continued for the present from 
Gordon House, 29, Gordon Square, London, 
WA.8. 


In the interest of riding schools and = candi- 
dates, efforts are being made by the Institute 
of the Horse and Pony Club, 66, Sloane Street, 
S.W.1, to continue «the examinations for in- 
structors’ certificates. All candidates who have 
entered for these examinations are being asked 
to state whether they still wish to present them- 
selves for examinations this year. 


* * % 


SUSPENSION OF SCHEMES “FOR THE 
DURATION ” 

“We have said ‘ good-bye’ to many schemes 
for the duration of the war,” observes the 
Farmers’ Weekly. “ Bull licensing, milk record- 
ing, National Mark have all gone by the board 
and will not be revived ‘till further notice.’ 
Although it is obvious that these measures cannot 
be compulsorily carried on in war time, there 
is a lot of common sense behind them, and 
wherever the principles can be applied volun- 
tarily, it would be good policy to continue them 
in private practice.” 
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In connection with the retrograde step upon 
which we ourselves commented adversely in a 
recent issue, the Editor of the Farmers’ Weekly 
proceeds: “Take the Bull Licensing Act, for 
instance. It is just as important, if not more so, 
to eliminate inferior strains of-cattle in war time 
as it was in peace time. Bad cattle are a 
nuisance whether it is peace or war, and by 
‘bad cattle’ [ mean the bad doers and low 
milk producers, 

“Of course, the great majority of breeders 
have always worked on that principle; they only 
kept for bulls the best calves from the most 
profitable strains. But it wasn’t everyone who 
did that, and the bad bulls’ perpetuated the 
inferior strains.” 


LONDON HORSE-DRAWN TRAFFIC 
REGULATIONS TO BE SUSPENDED 
The Minister of Transport, replying in the 
House of Commons on. Tuesday last to Mr. Joel, 
who asked whether, in view of the reduced 
amount of transport in London and the desir- 
ability of economising petrol, he would arrange 
temporarily to cancel the regulations preventing 
horse-drawn traffic from using certain London 
streets, said that he proposed to make an Order 
under the Defence Regulations which would 
have the effect desired. 


* ok * * a 


“RETURN OF THE HORSE” 


The above phrase is no longer merely the 
expression of a pious hope, but is rapidly 
coming to represent a striking reality on road 
and field in consequence of the strict rationing 
of petrol, which has curtailed mechanical trans- 
port and resulted in a marked demand _ for 
horses, both for business and private use. This 
circumstance lends additional point to the 
following protest made through the medium of 
» The Times by Colonel Ulric Thynne, of ‘Findon, 
Sussex. 

“Why,” he asks, “should horse owners be 
penalised more than any other class by having 
valuable horses commandeered at a fraction of 
their value and a fraction of what was paid for 
them? The Government gives a fair price for 
cattle, sheep, forage, motor cars, etc.; so why 
not for horses? The Government is entirely 
responsible for any shortage of horses owing to 
its own unpardonable want of foresight in sell- 
ing the bulk of our Army horses to the Germans, 
not even saving the best mares for breeding 
purposes. Horse owners are just as patriotic as 
anyone else, and deserve fair treatment. Let us 
hope that no more good mares, suitable for 
breeding purposes, are commandeered and sent 
out of the country.” 

The Birmingham correspondent of The Times, 
writing in reference to the enhancement of horse 
values, quotes Mr. Brennan DeVine, F.R.C,Vv.S., 
chief veterinary officer to the Birmingham 
Corporation, as stating that the price of work- 
ing horses has already very substantially 
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advanced, while that of light horses for van use 
has increased by £10 to £15. Farmers requiring 
heavy horses for ploughing are paying about flo 
over summer values. 

Riding-school horses are coming back into 
harness. Irish imports are increasing, and many 
town people living in the country are asking 
for ponies and traps. Nearly half the Birming- 
ham Corporation’s fleet of petrol fuel buses are 
being withdrawn between the morning and even- 
ing peak hours, and one-third of the Midland 
Red Bus Company’s vehicles will also cease 
running. 


co me a ae at 


SCIENTIFIC ADVICE AND INVESTIGATION ON 
FOOD PRODUCTION PROBLEMS 


A Ministry of Agriculture announcement states 
that arrangements have been made which will 
ensure that during the war the Agricultural 
Research Council will work in the closest co- 
operation with the Ministry of Agriculture and 
the Department of Agriculture for Scotland in 
connection with research and investigations info 
problems that may arise from the food pro- 
duction campaign. Under these arrangements 
the best scientific advice will be available. 

Since March last a committee of the Agri- 
cultural Research Council has had under exam- 
ination the programmes of research and_ the 
qualifications of the staffs of Agricultural 
Research Institutes from the standpoint of an 
emergency. It will be the function of the Coun- 
cil now to guide the research at these institutes 
into the special agricultural problems arising 
out of war conditions. For this purpose the 
chairman of the Agricultural Research Council 
(Sir Thomas Middleton) has, with the approval 
of the Lord President of the Council, appoirted 
a small Executive Committee, which will keep 
all members of the Council in close touch with 
the situation. 

The Minister of Agriculture and Fisheries has 
also constituted an Advisory Panel, the members 
of which will be available for consultation, as 
need arises, on the immediate technical pro- 


_blems of war time food production which do 


not call for further research. The members are 
as follows: 


Professor F. L. Engledow, ¢.M.G., M.A. Subject 

Cereals and Crops. 

Professor J. A. Hanley, A.R.¢.S., pup. Subject 
Soils. 

Professor H. D. Kay, 0.B.£., Pu.p., D.Sc. Subject 

-Dairying. 

Sir John Russell, 0.8.£., p.Se., F.R.S. Subject 
Plant Nutrition. 

Professor J. A. Scott Watson, M.a. Subject 
General Agriculture. 

Sir George Stapledon, c.n.k., M.A. Subject 
Grassland. 

Dr. T. Wallace, M.C., D.Sc., ALC. 
Nutrition of Horticultural Crops. 

Dr. S. J. Watson, p.Se., F.C. Subject—Grass 
and Fodder Conservation. 

Dr. H. E. Woodman, M.A., Pu.b., D.Sc. Subject 
Livestock and Nutrition. 

The Secretary of State for Scotland will con- 
sult the Agricultural Colleges and the Research 
Institutes in Scotland on any technical questions 
on which their advice may be desired. 


Subject 
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PERSONAL 

Marriage.—MArRSHALL—ALLAN.—Owing to the 
war, the marriage took place quietly on Septem- 
ber 3rd, 1939, at Struan, Drumover Drive, 
Glasgow, between John Marshall, third son of 
Mr. and Mrs. William Marshall, Ardfern, Victoria 
Place, Airdrie, and Miss C. J. Allan, m.a., eldest 
daughter of Mr. and Mrs. James Allan, Glasgow. 

After the event the bride and groom returned 
to Eastbourne, where Mr. Marshall at present 
conducts his practice. 

On Leave.—The following officers in the 
Colonial Veterinary Service arrived home on 
leave during the month of August: Messrs. W. W. 
Henderson (Director of Veterinary Services), 


J. Heard and T. F. O’Brien, Nigeria; Mr. G. 
Rocker, Straits Settlements. 
% et a % 
R.C.V.S. OBITUARY 
Barro, Archibald, p.t., Major late R.A.V.C. 
(T.A. Res.), Coveyheugh, Reston, Berwickshire. 
Graduated Edinburgh, April 18th, 1877. Died 
September, 1939; aged 81 years. 
Mason ARCHIBALD BAIRD, D.L., M.R.C.V.S. 


Major Baird, whose death it is our sad duty 
to announce in this issue, was the son of Colin 
Baird, one of Professor Dick’s students, and late 
Clinical Professor at the Dick College. He 
succeeded his father in the York Place practice 
and carried it on with great success until his 
retirement. Major Baird was for many years the 
Local Secretary for Scotland for the Royal 
College of Veterinary Surgeons Examinations, 
and always took the keenest interest in the work 
of the Edinburgh College. He was a man of the 
utmost probity, and was held in affectionate 
regard by all who knew him. In 1937 he was 
made Deputy Lieutenant for Berwickshire. 

We hope to publish a more complete memoir 
next week. 


Tue Late Mr. Josepn DAVIES, M.R.C.V.S., 


PONTHAFREN 
Mr. Joseph Davies, M.R.C.v.S., of Ponthafren, 
Newtown, Montgomery, who, as we recorded 


with regret in our last issue, passed away on 
September 11th, was a member of one of the 
best known Montgomeryshire farming families, 
being the eldest son of the late Mr. and Mrs. 
Joseph Davies, Trewythenfawr, Llandinam. His 
father, who was a cousin of Lord Davies, was 
chairman of the Rural District Council for 30 
years, ’ 

Aged 43 years, Mr. Davies, after graduating 
at Edinburgh, gained experience as _— an 
assistant to veterinary surgeons at various 
places in Scotland, and later went to Derby, 
where he remained for two years. Sixteen years 
ago he went into partnership with Mr. Fred 
Watchorn, veterinary surgeon, Newtown, and 
two years later took over the practice which he 
developed into one of the most extensive in Mid- 
Wales. 

Recording the sad event, the Montgomeryshire 
Express observes that Newtown was shocked to 
hear of Mr. Davies’ sudden death—he had a 
heart attack while examining cattle—for he was 
a well-known and popular figure in a wide area. 

“Mr. Davies had a great love and knowledge 
of animals, and was recognised by farmers and 
fellow veterinary surgeons as an expert with 
animals and their ailments. He was a Class “A” 
inspector of the Ministry of Agriculture. He 
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was a vice-president and honorary veterinary 
surgeon of both Llanidloes and Tregynon Shows. 

“Of a retiring but kindly disposition, he was 
a member of the Crescent Presbyterian Church, 
and was held in high esteem. Mr. Davies 
married Nurse Evans, formerly District Nurse 
at Llandinam. He is survived by his widow, 
two young sons, three brothers and one sister, to 
whom genergl sympathy is extended. 

“There was a large and_ representative 
attendance at the funeral, which took place on 
September 14th, when interment was made in 
Llandinam Churchyard. Among those present 
were officers and deacons of the Crescent 
Presbyterian Church, officials and members of 
Tregynon and_ Llanidloes Shows, veterinary 
surgeons and farmers from a wide area.” 

The following members of the veterinary pro- 
fession were present: Messrs. C. B. Holmes, New- 
town (with Mrs. Holmes); J. E. Mills, Caersws; 
W. Jones, Welshpool; S. Winkup, Montgomery, 
and R. T. Howells, Bishop’s Castle. 

NEWMAN, William, 0.B.£., East End Cottage, 
East Street, Wareham, Dorset. Graduated Edin- 
burgh, December 21st, 1896. Died September 
16th, 1939; aged 67 years. 

It is interesting to note that M. Calinescu, the 
Rumanian Premier who was recently assassin- 
ated, was the son of a veterinary surgeon and 
the injury to his eye was received when, as a 
young man, he was helping his father in his 
practice, 

Po * ok * * 
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bookseller, or directly from H.M. Stationery 
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Abingdon Street, S.W.1; Cardiff: 1, St. Andrew’s 
Crescent; Manchester: York Street; Edinburgh: 
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Annual Report, 1938-39 ... 5 0 § 4 
AGRICULTURE FOR *SCOTLAND, 
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matter formerly published 
in Parts T and II, together 
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garding Agricultural Out- 
put.) (49-7-0-37) ... a 1 8 


* * * * * 
RAVAGES OF THE WARBLE FLY 


“Tt is well recognised by all associated with 
the dead meat trade in this country that the 
damage to hides by warble fly is very serious, 
or al any rate was so prior to the adoption of 
more strenuous precautions taken’ by the 
Government authorities to counteract — it,” 
observes the Farming News, which continues: 
“The damage, however, has been nothing in 
comparison with the experience in Canada 
where the art of leather-making is recognised as 
an ancient industry. There approximately 70 
per cent. of the cattle hides used in the manu- 
facture of leather came originally from Canadian 
farms and but for the damage caused by warble 
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fly Canadian farmers would be able to supply 
the entire amount, but that is impossible. Owing 
to an extensive survey of the position it had 
been found that the total losses in Ontario as 
the result of warble fly damage have been put at 
something like £1,000,000 a year. It is further 
estimated that the losses from all causes (damage 
to hides, injury to cattle from fright and worry, 
reduction of milk production and wastage of 
beef) attributable to warble fly throughout the 
Dominion are from ¢1,400,000 to £2,800,000 
annually and in some seasons may exceed even 
the latter figure. The interesting fact is noted 
that there are no warble flies in South America, 
a circumstance which is not overlooked by the 
Argentine exporters of cattle hides. In any case 
the figures given above suggest that there should 
be no relaxation of the precautions in force in 
this country towards dealing with this very 
costly pest.” 





Correspondence 


Letters to the Editor should reach the Office not later than by the 
first post on Tuesday morning for insertion in following Saturday's 
issue. 

The views expressed in letters addressed to the Editor represent 
the personal view of the writer only and must not be taken as 
expressing sae ami or ieee sremmntatecatens of theN.V.M.A. 


* % sk 
DIRECT SALE OF BIOLOGICAL PRODUCTS 
TO LAYMEN 
To tHe Eprror or THE VETERINARY RECORD 
Sir,—In your editorial in’ this morning’s 
Record you deplore the passing of the horse 


from the proud position he occupied in veterin- 
ary practice and tell us that the “ lowly swine is 
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now elevated to the position of a veritable image 
amongst us.” This somewhat tardy recognition 
of the importance of the pig 2 general practice 
by the official journal of the N.V.M.A. is rather 
tragic to a general practitioner who, like scores 
of other general practitioners, has seen his pig 
practice gradually dwindle away thanks to the 
unrestricted sale of sera and vaccines to the 
general public. There is hardly a farmer in my 
district, and in various other districts, who does 
not himself vaccinate all his pigs against swine 
erysipelas. Now that the N.V.M.A. are appagently 
alive to the possibilities of pig practice is it too 
much for us to expect that some effort should be 
made to recover the ground that has been already 
lost and to see that the store of knowledge 
obtained by our research workers and the treat- 
ments of the various diseases of the pig shoul! 
be in the hands of the veterinary profession and 
not anyone who visits the chemist’s shop and 
purchases the appropriate serum? 
I am, Sir, 
Yours faithfully, 
R. D. CALLAGHAN. 
6, Pen Street, 
Boston, 
Lincs. 


Seplember 23rd, 1939. 








A new system of “dipping” sheep by means 
of a power spray is being adopted in Australia. 
The spray system is so worked that the dip is 
forced from above and from underneath, while 
it is claimed that the actual operations take less 
time, are easier, and require less labour than by 
the old method. Up to 120 sheep at a time can 
be dealt with.—Farmer and Stock-breeder. 


anp AGRICULTURE ACT or 1937 (PART IV) 


SUMMARY OF RETURNS 


Foot- 

















Anthrax. and-Mouth Parasitic § Sheep Swine 
{ Disease. Mange. Scab. Fever. 
== ! 
Animals | 
slaugh- 
Out- Out- tered as Out- Out- Out- Swine 
Period. breaks Animals | breaks diseased | breaks | Animals} breaks breaks | slaugh- 
con- attatked. con- orex- | con- |attacked.|) con- con- tered. 
firmed. firmed. posed to | firmed. firmed. firmed. 
| infection. 
No. No. No. No. { No. No. No. No. No. 
Period 16th to 3lst Aug., 1939 20 25 19 1470 | — _- 2 132 103 
Corresponding period in 
1938 wae one eve 19 24 3 203 jo— 2 9 33 40 
1937 eee jos eee 18 23 —_ _— | 3 4 6 26 22 
1936 ewe ion eee 8 11 } = a } 4 5 9 53 31 
Total Ist January to 3lst 
Aug., 1939 ... “ inh 547 660 63 7,093 31 71 166 1,581 1,097 
es agsl in | 
1938 ‘ wwe 580 937 160 20,464 42 72 116 443 342 
1937 one poe vee 400 596 19 4,473 91 122 | 139 748 460 
1936 312 371 4 379 | 86 228 | 163 1,356 958 


Note.—The figures for the current year are approximate only. 


Tuberculosis (Attested Herds) Schemes 


The number of Attested Herds, i.e. herds officially certified as free from tuberculosis, as at 3lst August, 1939, was as 
follows :— 


ENGLAND 2,431 Wares 5,154 


§ Excluding outbreaks in Army Horses. 


ScoTLanp 1,998 Tota (Great Britain) 9,58: 








